Assessing the knowledge of county extension agents on geotextile applications for agricultural practices in Oregon and Idaho by Koester, Ardis W. et al.
AN ABSTRACT OF THE THESIS OF
Linda Lee Brown for the degree of MASTER OF SCIENCE in
Apparel, Interiors, Housing & Merchandising  presented on
November 4, 1992.
Title: ASSESSING THE KNOWLEDGE OF COUNTY EXTENSION AGENTS 
ON GEOTEXTILE APPLICATIONS FOR AGRICULTURAL PRACTICES IN 
OREGON AND IDAHO 
Redacted for Privacy 
Abstract approved: 
Ardis W. Koester 
The purpose of the study was to assess county extension agents' 
knowledge of geotextiles; to determine their current level of 
information and their location on an adoption-diffusion curve; and to 
determine the agents' attitudes toward the potential use of 
geotextiles in agriculture, specifically in soil erosion control. 
A questionnaire was designed to investigate the extension agents' 
basic knowledge of geotextiles and current uses; and through a 
self-rating selection, to determine their position on an 
adoption-diffusion curve. The 30 - item questionnaire also 
incorporated measures determining the agents' attitude toward, and 
perception of potential for, geotextile use in agricultural practices. The questionnaire was mailed to all 122 county extension 
agricultural, horticultural, and farm management agents in Oregon and 
Idaho. A total of 92 usable replies (75.4%) were received and included 
in the study. Descriptive statistics were employed in the analysis of 
the individual questions and the chi-square test was used in the 
analysis of nominal data for all hypotheses. The level of significance 
was set at .05. 
The development of a profile of the agents' knowledge of basic 
geotextile functions showed the agents were most familiar with 
landscape fabric; they were first introduced to the fabrics through 
commercial literature and extension agents/specialists; and they were 
first made aware 2-5 years ago. The most important project which 
used a geotextile in the agent's county(ies) was most frequently 
designed and installed by a farmer or rancher, in use less than five 
years, and increased productivity immediately or within one growing 
season. 
A significant relationship was found to exist between the agents' 
self-rating of their level of knowledge and their area of expertise. 
The horticultural agents' self-rating of their level of knowledge of 
agro-textiles was most often cited as "moderate." The crops and combination agents claimed to have "very little" knowledge and the 
livestock agents said "very little" or "none." 
Significant relationships could not be established between the 
agents' self-rating of their level of knowledge and the most prevalent 
farm or ranch land use in their county; their length of employment; and 
their attitude toward, or perception of, geotextile use in agricultural 
practices. No significant relationship could be confirmed between the 
curve created by the agents' knowledge and Rogers' (1958, p. 351) 
adoption-diffusion curve. Because agro-textiles are a relatively new 
product, complete adoption has not yet taken place. Therefore, the 
agents' curve is not expected to be normal. 
Results showed the major benefits in using agro-textiles were 
"increased productivity" and "dollars saved." Other benefits included: 
the savings of water and time; and the control of frost and increased 
soil warmth, which led to earlier harvests, longer seasons, and less 
loss of crops. The real and/or perceived barriers against the use of 
agro-textiles most cited were "too expensive" and "not cost effective." © Copyright by Linda Lee Brown 
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CHAPTER I. INTRODUCTION 
Statement of the Problem 
Geotextiles are thin, permeable fabrics or sheets, which have 
been used by civil engineers for an increasing number of projects over 
the past 20-30 years. There are four basic functions of geotextiles: 
separation, reinforcement, filtration/drainage, and soil erosion 
control. Examples of engineering project uses of geotextiles include: 
primary or secondary road construction, trench drains, control of 
erosion on slopes and seawalls, and reinforcement of soft ground. 
Theoretically, these same uses should be applicable to 
agricultural projects. Possible uses might include: access road 
construction between fields; erosion control on slopes and fallow land; 
silt fences on range or cropland next to streams; drainage in fields and 
along roadways; and reinforcement of soft ground in marshy areas, and 
under wheels of irrigation equipment. Investigation of these 2 
applications to agriculture can assist researchers, educators, and 
manufacturers to improve current practices. At this time, (1992) 
investigation of these potential applications in agriculture has been 
very limited. 
For the agricultural community to become aware of something 
new, it must be introduced by someone who is familiar with it and can 
demonstrate or assist with its application. Two professional agencies 
who are partially responsible for disseminating information and 
assisting the agricultural community with new technologies are the 
Cooperative Extension Service and the Soil Conservation Service (SCS). 
These agencies may be considered "change agents." Rogers (1962, p. 
254) described a change agent as " a professional person who attempts 
to influence adoption decisions in a direction he feels is desirable." 
The Cooperative Extension Service began in 1914 with the 
passage of the Smith-Lever Act. According to Reisbeck and Reynolds 
(1976) extension's philosophy was to help people identify their 
problems and opportunities, and to provide practical, research-based 
information that would help them to overcome the problems and take 
advantage of the opportunities. The Extension Service is part of the 
United States Department of Agriculture (USDA) and is located in 3 
practically every county in the United States (Thomson, 1976). 
According to Schaller (1972, p. 53), "county agriculture extension 
agents and teachers of vocational agriculture in high schools, were the 
largest group of professional change agents in the U.S., carrying 
images of helpers and teachers, not salesmen, as they tried to suggest 
new ways of solving old problems." 
The Soil Conservation Service was officially established in 1935 
within the Department of Agriculture. Its purpose was to develop and 
carry out a long-range program of soil and water conservation. Within 
a few years 'soil conservation districts' were set up as local units of 
government. In 1944 demonstration projects were terminated and 
emphasis was placed primarily upon technical assistance to farmers, 
ranchers, and other land owners to cooperate with their locally 
organized soil conservation districts (Simms, 1970, p. 19). 
In this instance, the extension agents and SCS employees are 
responsible for educating and sharing knowledge of new products and 
research on them with the farmers and ranchers in their surrounding 
areas. As change agents they may influence the farmer's and rancher's 
decisions to adopt the geotextiles for agricultural use. 4 
Purpose and Objectives of the Study 
The purpose of this study was twofold. An assessment was made 
of the Pacific Northwest (Oregon, Washington, and Idaho) county 
extension agricultural agents' knowledge of geotextiles. First, to 
determine their current level of information and their location on the 
adoption-diffusion curve; and secondly, a determination was made of 
the agents' attitudes toward the potential use of geotextiles in 
agriculture, specifically in soil erosion control. The term 
"agricultural" agents included specialties such as horticulture, crops, 
livestock, and farm management. 
In order to achieve the purposes of the study, the following 
objectives were formulated: 
1) To assess the current knowledge of extension agricultural 
agents on the topic of geotextiles. 
2) To determine the extension agricultural agents' location in the 
adoption-diffusion process. 
3) To identify the extension agents' perception of potential uses 
of geotextiles in agricultural practices. 5 
4) To identify the extension agricultural agents' attitudes toward 
geotextile application to agricultural practices, especially in 
soil erosion control. 
The present study was limited to surveying (by mail) the 
county extension agricultural agents in the Pacific Northwest to 
assess their knowledge of geotextiles and their perception of the 
potential for use in an agricultural setting. The survey also 
investigated the agents' attitude toward geotextile use in agricultural 
applications. 
Definition of Terms Used in this Study 
ADOPTER CATEGORIES--The classifications of individuals within 
a social system on the basis of innovativeness, including: 
1) innovators, 2) early adopters, 3) early majority, 4) late majority, 5) 
laggards, and 6) nonadopters (Rogers, 1962, p. 81). 
AGRO-TEXTILE--A term developed by combining agriculture and 
geotextile for the purpose of this study. 
CHANGE AGENT--"A professional person who attempts to 
influence adoption decisions in a direction that he feels is desirable" 
(Rogers, 1962, p. 254). 6 
DRAINAGE FUNCTION--The removal of excess surface or ground 
water from land by means of surface or subsurface drains (Bosworth & 
Foster, 1982, p. 446) 
EROSION--The detachment and movement of the solid material of 
the land surface by wind, moving water, or ice, and by such processes 
as land slides and creep (Bosworth & Foster, 1982, p. 448). 
FILTRATION FUNCTION-- Retention of soil particles while 
allowing water to seep through (Schmidt, 1985, p. 30). 
GEOTEXTILE--Any permeable textile material used with 
foundation, soil, rock, earth, or any other geotechnical engineering 
related material, as an integral part of a man-made project, structure, 
or system (ASTM, 1991a, p. 788). 
INNOVATION--An idea perceived as new by the individual (Rogers, 
1962, p. 13). 
IRRIGATION--The application of water to soil for the purpose of 
supplying the moisture essential for plant growth (Hansen, Israelsen, 
and Stringham, 1962, p. 4). 
NONWOVEN FABRIC--Fabric constructed from webs of fibers 
joined together by chemical, thermal, or mechanical means (Joseph, 
1981, p. 246). 7 
NYLON--A manufactured substance which is a long-chain 
synthetic polyamide in which less than 85% of the amide linkages 
attach directly to two aromatic rings (Joseph, 1981, p. 93). 
PERMITTIVITY of geotextiles--The volumetric flow rate of water 
per unit cross sectional area per unit head under laminar flow 
conditions in the normal direction through a geotextile (ASTM, 1991a, 
p. 789). 
[DiscussionPermittivity is simply Darcy's coefficient of 
permeability divided by the thickness of the specimen.] 
POLYESTER--A manufactured substance which is any long-chain 
synthetic polymer composed of at least 85% by weight of an ester of a 
substituted aromatic carboxylic acid, including but not restricted to 
substituted terephthalic units, and parasubstituted hydroxybenzoate 
units (Joseph, 1981, p. 105). 
POLYPROPYLENE, POLYETHYLENE--(members of the Olefin family), 
A manufactured substance which is any long-chain synthetic polymer 
composed of at least 85% by weight of ethylene, propylene, or other 
olefin units, except amorphous (non-crystalline) polyolefins (Joseph, 
1981, p. 129). 
REINFORCEMENT FUNCTION -- Provides inherent tensile strength to 
hold a structure together (Schmidt, 1985, p. 30). 8 
RILL EROSION -- Removal of soil by running water with formation 
of shallow channels that can be smoothed out completely by normal 
cultivation (Bosworth and Foster, 1982, p. 459). 
SEPARATION FUNCTION--Keeps dissimilar materials from mixing 
(Schmidt, 1985, p. 30). 
SHEET EROSION--The removal of a fairly uniform layer of soil or 
material from the land surface by the action of rainfall and run-off 
water (Bosworth & Foster, 1982, p. 461). 
SPLASH EROSION--A form of soil erosion resulting from soil 
splash caused by the impact of raindrops (Bosworth & Foster, 1982, 
p. 463). 
STUBBLE MULCH--A protective cover provided by leaving plant 
residues of any previous crop as a mulch on the soil surface when 
preparing for and planting the following crop (Bosworth & Foster, 
1982, p. 463). 
YARN--Generic term for a continuous strand of textile fibers, 
filaments, or material in a form suitable for knitting, weaving, or 
otherwise intertwining to form a textile fabric (ASTM, 1991b, p. 54). 
WIND EROSION--The detachment, transportation, and deposition of 
soil by the action of wind (Bosworth & Foster, 1982, p. 466). 9 
[Discussion-the removal and redeposition may be in more or less 
uniform layers or as localized blowouts and dunes.] 
WOVEN FABRIC--Fabric constructed from sets of yarns interlaced 
at right angles in established sequences (Joseph, 1981, p. 209). 10 
CHAPTER II. REVIEW OF RELATED LITERATURE
Geotextiles are a relatively new product of the textile industry, 
entering the field during the mid-1960's with the increased use of 
synthetic fibers (Robison, 1985). Currently used for civil engineering, 
geotextiles are defined by the American Society for Testing and 
Materials (ASTM, 1991a, p. 788) as "any permeable textile material 
used with foundation, soil, rock, earth, or any other geotechnical 
engineering related material as an integral part of a man-made 
project, structure, or system." 
The majority of geotextile research since their introduction 
during the mid-1960's has related to the uses and functions of 
geotextiles as they are used in civil engineering. Limited information 
was available on geotextile uses in agriculture. This chapter will 
review literature on geotextile history and growth rate, geotextile 
production, properties, functions, and applications. Soil erosion and 
its control will be examined, followed by the interrelationship of soil 
erosion and geotextiles. The review will be concluded with 
information on adoption and diffusion of innovations, including change 
agents, diffusion of innovations, and adoption of farming technologies. 11 
Geotextiles 
History of Geotextiles 
The use of modern woven and nonwoven textiles for civil 
engineering projects began in the early 1960's with the increased 
availability of synthetic fibers (Robison, 1985). Prior to that time, 
the only known use of fabric in a civil engineering project was during 
1926 in South Carolina. At that time, a coarsely woven cotton fabric 
was spread between a coat of asphalt and a prepared road base to 
serve as a binder and to keep water from seeping through cracks and 
eroding the road base (Barry,1985; Robison,1985; and Schmidt,1985). 
When synthetic fibers were developed in the 1950's, and technology 
improved, the concept of using fabric as a method of strengthening 
soil was once again considered. 
In 1958, Robert J. Barrett pioneered plastic filter fabrics. He 
convinced an established textile firm to make fabrics to his 
specifications for use as filters along waterways and riverbanks. By 
1976, he had also pioneered the use of filter fabrics for French drains, 
covering of perforated pipes, and scour-protection for piers and 
drilling platforms ("The man who pioneered", 1977; "In remembrance", 
1990). 12 
Synthetic geotextiles were used in Holland in the early 1960's as 
separation/filtration mediums in civil engineering projects to 
restrain the sea (Geotextiles, 1985). At approximately the same time, 
the United States and France began using them with, or as substitutes 
for, granular filters for bank revetments and other similar 
construction projects ( Geotextiles, 1985; Mansfield, 1980). During 
the early 1970's textile manufacturers provided carpet-backing 
fabrics which were adapted for civil engineering uses, such as 
separation and reinforcement of layers in a road base, and filtration 
media around drains. As more uses were determined, the engineers 
began to specify what properties they needed for different types of 
projects to the textile manufacturers (Geotextiles, 1985; Robison, 
1985). Today, geotextiles are created for specific projects, as well as 
more generalized end-uses. 
Growth Rate of Geotextile Applications 
The growth rate of geotextile uses in the United States, Canada, 
and Europe has been extraordinary. Holliday (1982) found less than 5 
million sq. yd. in use in the U.S. in 1971, increasing to 10 million sq. 
yd. in 1976, and 120 million sq. yd. in 1981. Lundin (1981) and Thomas 
(1982) both estimated 95-100 million sq. yd. used in 1980, with 
Lundin forecasting over 600 million sq. yd. by the year 2000. Peterson 13 
(1987) shows only 120 million sq. yd. in use by 1987, low compared to 
other sources. "Greater specialization seen for U.S. industrial 
fabrics," in Textile Chemist and Colorist (1988) reported 250 million 
sq. yd. consumed by 1986. Robison (1985) compared combined figures 
for the U.S. and Canada, showing 117 million sq. yd. used in 1981, 
increasing to 215 million sq. yd. by 1985. Predictions estimate a 
range of 250-450 million sq. yd. in use in the United States by the 
mid-1990's ("Greater Specialization," 1988; Mansfield, 1980). 
The Industrial Fabrics Association International (IFAI) reported 
an increase in geotextile use from 264 million sq. yd. in 1987 to 357 
million sq. yd. in 1991, with a projection for 382 million sq. yd. in 
1992. The IFAI's projection for the year 2000 in North America is 617 
million sq. yd. of geotextile materials (Jagielski, 1991b). 
Jagielski (1991a) reports that the geotextile, or synthetic 
segment, of the erosion-control market is estimated by the IFAI at 
15-20 percent, with new manufacturers projecting more than 15 
percent growth in the next five years. In 1992, Jagielski reported that 
synthetic erosion control geotextiles consumed 25-35 million sq. yd. 
and when excluding the silt fence market, controlled 35-45 percent 
for the erosion control market. 14 
Even with conservative estimates for the future, geotextiles are 
shown to be a rapidly growing field with high growth potential as uses 
and opportunities expand. 
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Figure I.  Estimate of geotextile growth by year developed by author 
from sources cited in Growth Rate of Geotextile Applications. 
Geotextile Production 
Most of the geotextiles used today are produced from synthetic 
fibers, with the majority made of polyester, polypropylene, and 
polyethylene (Achermann, 1988; Schmidt, 1985; and Seidel, 1982). 
(See definitions of fibers in terminology section at the end of Chapter 
I.) Giroud (1984) and Robison (1985) also mentioned the occasional 
use of fiberglass for specific end-uses. Exceptions from synthetic 15 
fibers have been made by using jute, ramie, and other natural fibers 
for erosion control and other special projects where biodegradation of 
the fiber is needed over a specified length of time (Achermann, 1988; 
Jute, 1985). 
Fabric formation methods are important for specific end-uses of 
geotextiles. The process begins with fiber production, followed by 
yarn production, and completed by the actual formation of the fabric. 
Filament fibers are produced by forcing the molten polymer 
through a spinnerette, similar to a shower head; drawing or stretching 
the fibers, then cooling. This produces long, continuous fibers that 
may or may not be cut into shorter lengths, called staple fibers. 
Yarn is a generic term for a continuous strand of textile fibers, 
filaments, or material in a form suitable for knitting, weaving, or 
otherwise intertwining to form a textile fabric (ASTM, 1991b). A 
monofilament yarn may be a long filament fiber. A multifilament yarn 
consists of two or more filaments combined to form one yarn, usually 
for additional strength ( Achermann, 1988; Joseph, 1981). A yarn may 
also be produced by the slit film process. This is accomplished by 
creating a sheet or film from the synthetic polymer and slitting it into 
narrow strips, which are then used as individual yarns (Christopher, 16 
1983; Giroud, 1984). The different yarns are used to produce a 
variety of fabrics. 
Woven fabrics are created by interlacing yarns together, usually 
at ninety-degree angles. For geotextile use, these fabrics are 
produced using monofilament, multifilament, or slit film yarns 
(Giroud, 1984; Joseph, 1981). 
Many geotextiles are produced using nonwoven fabrics. The 
fabrics are created directly from the fiber, eliminating the yarn stage. 
The fiber mats are bonded together by mechanical, chemical, or 
thermal actions to form the fabric. 
The mechanical action is in the form of needlepunching nonwoven 
fabrics.  It is the most widely used method of creating nonwoven 
geotextiles.  It involves entangling a random mat of fibers with small 
barbed needles punched through the mat and then withdrawn, snagging 
the filaments. By punching the needles a greater number of times, a 
more compact, stiffer fabric is produced (Cumberbirch, 1981; Purdy, 
1983). Fabrics of varying masses per unit areas (thicknesses) are used 
for different engineering purposes, depending on the needs of the 
project. 
Bonded nonwovens are produced for geotextile use through three 17 
different processes: heat bonding; resin or chemical bonding; and spun 
bonding. Heat bonded fabric is made by applying heat at various points 
throughout a random mat of fibers. When heat is applied, the fibers 
melt together and hold in place (Cumberbirch, 1981; Purdy, 1983). 
Fabric is produced by chemical bonding when a resin is applied to the 
surface or to individual fibers and acts as glue to hold the fibers 
together (Joseph, 1981; Purdy, 1983). Spun bonded fabrics are created 
by laying the fibers on a moving conveyor belt as they come from the 
spinnerette, then bonding, usually by heat ( Achermann, 1988; 
Cumberbirch, 1981). By using a number of different fabric formations, 
a range of engineering end-uses may be met. 
Geotextile Properties 
The properties of geotextiles fall into three categories including 
mechanical, endurance, and hydraulic characteristics. Each of these 
properties contributes to the specific function for which a geotextile 
is used. It is through the combination of these properties that an 
appropriate textile may be chosen for a specific end-use. 
The mechanical properties are those which relate to strength 
(Carroll, 1986). Included are tensile, puncture, and burst strength; and 
tear resistance. Elongation and resistance to creep (slow elongation 18 
under static load) are important also (Cumberbirch, 1981). Many of 
these properties are most important during the engineering project 
construction stage, as it is vital to know how much load the fabric can 
take before it fails, especially when used with heavy equipment. 
Christopher (1983) listed several endurance properties which are 
important over the life of the structure. Included are: resistance to 
ultraviolet light (which degrades the fabric), temperature stability, 
and abrasion and fatigue resistance. Resistance to chemical and 
biological attack may be important when a textile is to be buried in 
soil for a long period of time (Leflaive, 1985). 
Hydraulic properties relate to the movement of fluids. For the 
functions of filtration and drainage, geotextiles must allow water to 
pass through and along the plane of the fabric. Wei, Vigo, Goswami, 
and Duckett (1985, p. 626) when discussing a study of the water 
permeability of geotextiles confirmed that "fabrics designed for 
geotextile uses are highly permeable and that thinner geotextiles have 
greater filtration rates than thicker geotextiles when treated as 
isolated structures." 
Miano (1977) stressed the importance of adequate initial flow of 
fluids through the textile and resistance to soil clogging over time. 19 
The permittivity, volume rate of flow across the fabric per unit area 
per unit gradient, and the AOS (apparent opening size) of the geotextile 
are important for fluid movement (Suits, 1986). 
These properties are all inherent, or can be easily added, to the 
synthetic fabrics used as geotextiles. For these reasons, synthetic 
geotextiles lend themselves well to civil engineering and soil 
engineering applications. 
Geotextile Functions 
The major functions of geotextiles, including separation, 
filtration, drainage, and reinforcement have been defined by 
Cumberbirch (1981), Giroud (1984), and Sangster (1987). The 
geotextile acts as a separator when placed between dissimilar 
materials, which if mixed under pressure, would weaken the structure. 
Geotextiles may also provide reinforcement by adding tensile strength 
to earth materials and improving stability (Schmidt, 1985). 
Geotextiles are used extensively as filters which retain soil while 
allowing water (or other fluids) to seep through ( Purdy,1983). They 
may also function as drains by providing a conduit or flow channel for 
transportation of water (or other fluids) within the plane of the fabric 
( Lennox-Kerr, 1988). 20 
Geotextile Applications to Engineering Practices 
Generally, more than one function is used in a project at any given 
time. Common combinations include using separation with 
reinforcement, and filtration with drainage. 
Bajaj and Sengupta (1985) described the use of a geotextile as a 
separator of materials when used in the construction of temporary 
roads over soft ground. By keeping dissimilar foundation and road 
materials from mixing, the roads are less likely to break down and rut. 
Bajaj and Sengupta (1985) also described the use of geotextile filters 
for reinforcement beneath embankments and in horizontal blanket 
drains for industrial sites. 
Separation and reinforcement of road and railroad beds by placing 
a geotextile between layers of aggregate to redistribute a load is a 
combination of functions (Cumberbirch, 1981). Earthwalls and 
seawalls have been built using geotextiles for reinforcement and 
filtration where water would weaken the structure and erosive 
destruction would result (Fehrer, 1985). 
Cumberbirch (1981) further expanded on the use of geotextiles as 
filtration/drainage boundaries between soil layers by explaining that 
water may be filtered through fabric to drain the water, thereby 21 
shortening the settlement time, as in an embankment. 
Holliday (1982) presented the geotextile functions of filtration 
and drainage for sediment and erosion control by using silt fences to 
allow water to pass through while retaining soil. As pointed out by 
Purdy (1983) and Seidel (1982), in most engineering applications, 
these functions are used together to create the best solution for the 
intended structure. 
Soil Erosion 
Introduction to Soil Erosion 
For over 50 years soil erosion has been a growing concern in the 
United States. In order to reduce soil loss on cropland and rangeland, 
many measures have been taken. These measures range from initiating 
awareness of soil conservation by local, state, and federal 
conservation organizations, to teaching of new soil protection 
practices by state and federal organizations (such as the Extension 
Service and the Soil Conservation Service), to national legislation. 
According to Green and Heffernan (1987, p. 151), "the conservation 
programs providing technical assistance, educational programs, and 
financial incentives, have only been partially successful, as a 22 
relatively high rate of soil loss continues on U.S. farmland." 
The erosion, or removal of soil, from its natural place is caused 
by water, wind, and ice. Erosion by water involves the detachment of 
soil particles by raindrop impact, and/or transportation of soil 
particles by overland or subsurface flow (Gray & Leiser,1982; Morgan, 
1986). Soil particles may be eroded by water flow in small channels, 
known as rills, which can be smoothed out completely by normal 
cultivation (Soil Conservation Service, 1976). Sheet erosion is the 
particle by particle removal of a large, thin layer of soil from the 
surface by the action of rainfall and run-off water (Soil Conservation 
Service, 1976). Either of these forms of erosion, left unchecked, may 
result in gully erosion, which cuts so deeply into the soil, ordinary 
tillage methods cannot correct the problem (Food and Agriculture 
Organization of the United Nations, 1965; Reed, 1986). 
Wind erosion moves soil particles either by suspension in air, 
carried for a distance; or by bouncing or sliding the particles along the 
ground surface (Schwab, Frevert, Barnes, and Edminster, 1971; Gray & 
Leiser, 1982). This removal and redeposition of soil may be in uniform 
layers or localized blowouts and dunes (Bosworth & Foster, 1982). A 
small percentage of soil erosion is caused by ice scouring soil 
particles and depositing them elsewhere; or by breaking apart the 23 
particles by frost action to be carried away when the ice melts (Gray 
& Leiser, 1982). This is a problem encountered in the higher regions 
of the Pacific Northwest. Up to 90 percent of the soil losses occurring 
in the higher regions of Oregon, Washington, and Idaho are caused by 
accelerated water run-off from melting snow or frozen soils, rather 
than detachment of soil by rainfall (Zuzel, Allmaras, and Greenwalt, 
1982). When rain or warm air melts the snow, it runs off the surface, 
carrying soil with it. When the soil is frozen, rainfall may be 
completely blocked from infiltration, thus running over the surface 
and carrying the soil with it (Papendick & Miller, 1977; Yards, 1981). 
The American Farmland Trust (AFT) (1984, p. 1-2) explained that 
the erosion of soil has caused the following problems: 
1) Reduction of the productivity of the land by..  . 
a) diminishing the soil's capacity to absorb and retain water 
and nutrients in forms accessible to plants, 
b) carrying off valuable nutrients and chemicals by wind and 
water erosion, and 
c) reducing the depth of the root zone favorable for plants. 
2) Direct damage to plants by wind abrasion, actual removal of 
plants, or soil deposition on plants, particularly seedlings. 24 
Nowak (1988) reported that soil erosion adds more cost to the 
above-mentioned problems when labor and machinery costs to replace 
and repair are also figured in. His research questioned the policies in 
effect now, when all information on costs to the land user may not be 
available. 
Soil erosion across U.S. croplands and rangelands has caused 
considerable concern among agriculturists, environmentalists, law 
makers, and the general public. A specific limit has been set on the 
amount of erosion that may be tolerated from U.S. soils.  It is 
described as the maximum rate of annual soil erosion that will permit 
a high level of crop productivity to be obtained economically and 
indefinitely. The SCS has defined the acceptable tolerance as five 
tons per acre per year (5T). In 1978, the SCS discussed raising the 
acceptable levels of soil erosion on highly productive land from 5T to 
6T, 8T, or 10T, depending on the particular piece of land. This was 
met with fierce opposition and the proposals were dropped (Cook, 
1982). 
According to a national inventory of soil and water conservation 
needs made in 1967, approximately 49 percent of the U.S. non-Federal 
rural land had severe erosion problems (Schwab et al., 1971). 25 
The American Farmland Trust (1984), in reviewing the 1977 
National Resource Inventory (NRI), found that 1.2 billion acres of 
cropland (87% of the total cropland) had less than 5 tons/year of 
erosion. Twenty percent of the sheet and rill erosion on U.S. cropland 
occurred on only 19.1 million (six-tenths of 1%) acres, showing that 
severe amounts of erosion are occurring on only a limited amount of 
land. 
Lee (1984) in reporting on preliminary results of the 1982 NRI, 
found that soil erosion was slighty lower on croplands than the 1977 
NRI. However, due to technological and procedural changes, some land 
was reclassified among cropland, rangeland, and forest categories. 
Although it was difficult to make a direct comparison between the 
two surveys, it was shown that soil erosion remains a serious 
problem. 
Steiner (1990) compared soil erosion rates between the 1977, 
1982, and 1987 NRI surveys, with a special focus on four major areas 
in the United States. One of the areas was the Pacific Northwest, 
including Oregon, Washington, and Idaho. In comparing the total 
cropland, erosion rate, and conservation needs between the three 
states, he found an increase in sheet and rill eroson between 1977 and 26 
1982 for all three states, with a continued increase in soil erosion for 
Washington in 1987. His work also showed a difference in total 
surface area due to land reclassification. Data from the survey also 
show that the Palouse and Nez Perce regions of Oregon, Washington, 
and Idaho are among the ten most erodible regions in the United States. 
Soil Conservation Methods 
Several methods and practices of conservation have been devised 
to prevent, or at least slow down, soil erosion (Green & Heffernan, 
1987). These practices may fall under the umbrella term of 
'conservation tillage.' 
Mannering and Fenster (1983) discussed the confusion with the 
term 'conservation tillage' as it encompasses a range of terms which 
have been used interchangably. Included are: minimum tillage, no-till, 
stubble-mulch till, strip rotary tillage, chiseling, and subsurface 
tilling. Each of these is a different process, although they share the 
common ground of leaving residue from previous crops on the surface 
while using chemicals to destroy the prior vegetation. 
As stated by Bosworth and Foster (1982, p. 39), "Conservation 
tillage emphasizes keeping crop residues on or near the surface rather 
than plowing them under, as in past tillage systems." They broke 27 
conservation tillage down into three categories including: zero, or 
no-till; strip tillage; and chisel or disk tillage. The zero, or as it is 
more commonly known, no-till system makes use of herbicides to kill 
existing vegetation, and the new crop is planted directly into the soil 
with no plowing or other tillage. Strip tillage also uses herbicides in 
narrow strips of soil that have been tilled where the new crop is to be 
planted. In chisel tillage, residue from the previous crop is partially 
plowed into the first few inches of soil, leaving some residue on the 
surface to slow or stop erosion. 
The AFT (1984) found in the 1977 NRI, that 27 million acres of 
cropland (7% of the total acreage) was using minimum tillage 
techniques with crop residues. 
Moldenhauer et. al. (1983) reported that as of 1981, 27.4 percent 
of cropland in production in the U.S. was using some form of 
conservation tillage, ranging from chisel tillage to no-till. The study 
included examining farming regions nationwide to see the range of 
tillage practices, and concluded the most effective method of soil 
erosion control was to leave crop residue on the surface. 
Boersma, Mason, and Faulkenberry (1987b) found one third of the 
farmers in the Willamette Valley and Columbia Basin areas of Oregon, 28 
were using minimum tillage on their farms. However, it was 
concluded that this use was due more to economic considerations, than 
to concern of soil conservation. 
Pikul, Jr., Zuzel, and Wilkins (1989) discussed improvements to 
water infiltration into frozen soils in northeastern Oregon, when 
chisel tillage was used in the fall instead of spring. Comparisons 
show chiseling improved water infiltration when the depth of frost 
was less than the depth of tillage, but not when the depth of frost was 
greater than the depth of tillage. Douglas, Jr., Ramig, Rasmussen, and 
Wilkins (1987) also explained that fall chiseling on the contour 
intercepted run-off water from the frozen soil, which then infiltrated 
the soil in non-frozen chisel grooves. 
Legget, Ramig, Johnson, and Massee (1974) in a discussion of 
cultivation practices in the Northwest, concluded that in most areas, 
run-off is not a major factor in soil water losses. However, in areas 
where it is significant, fall chiseling has proven beneficial in the 
reduction of water run-off. 
To summarize, no matter which of the 'conservation tillage' 
methods are used on cropland, each contributes to erosion control 
when compared to conventional tillage methods. Also, as the research 29 
showed, the severe erosion is limited to a small percentage of the 
cultivated cropland (AFT,1984; Lee, 1984; and Steiner, 1990). By 
concentrating on erosion above the 5T tolerance level, the AFT (1984) 
reports that the volume of sheet and rill erosion in the United States 
would be reduced by 43 percent. 
Relationship Between Geotextiles and Soil Erosion 
Geotextiles Used for Soil Erosion Control in Civil Engineering 
Soil erosion control is one of the basic applications of 
geotextiles in civil engineering. Erosion is controlled by placing the 
geotextile directly on top of the soil, allowing water to flow through 
the geotextile, but holding the soil in place. In many instances, the 
geotextile is designed to allow plants to grow through it, anchoring 
the soil in place. Both synthetic and natural materials are used, with 
the natural material degrading after revegetation has taken place, 
usually after one to two years. 
Achermann (1988) discussed the use of geotextiles in the form of 
a fine-mesh net made of a combination of ramie and polypropylene, 
which was used in biological engineering. Due to the holes in the net, 30 
the plants were able to grow through. After a time the ramie 
decomposed, leaving the polypropylene to reinforce the slope until the 
plants developed a root system capable of controlling erosion. 
Godehn (1977) reported that a nylon geotextile mat had been 
successfully used for erosion control on cut and fill slopes in civil 
engineering projects, and the repair of eroded gullies and ditches. By 
placing the nylon mat on the cut and fill slopes, which are highly prone 
to erosion, the soil may be seeded and the mat will hold the soil in 
place while the seeds germinate and grow. Using the same theory, the 
geotextile placed in the gully or ditch will hold seeds and vegetation, 
while dissipating the energy of the water, which would normally cause 
the erosion. 
The use of geotextiles for soil erosion control on steep grassed 
waterways has been reported by Hewlett, Boorman, Bram ley, and 
Whitehead (1985). In a project conducted by the Construction Industry 
Research and Information Association (CIRIA), the geotextile was used 
to hold grass and other vegetation in drains, ditches, or canals, and 
along riverbanks, where the intermittent flow of water often washes 
away seeds, small plants, and soil. 
Silt fences are also used for controlling soil erosion in streams, 31 
sewer systems, and on construction sites. They are made by placing 
fabric vertically on posts. This holds the soil and other sediments in 
place while allowing fluid to pass through (Giroud, Arman, Bell, 
Koerner, and Milligan, 1985; Jagielski, 1991b). Marks and Middleton 
(1977) discussed the use of silt fences specifically for sedimentation 
control in highway construction. Sedimentation not only affects the 
specific construction site, but may also damage private and public 
property in the form of streams, lakes, forests, lawns, and homes. 
Potential Use of Geotextiles in Agriculture 
As geotextiles are used more frequently for civil engineering 
projects, thoughts might naturally turn to other uses for them. Since 
agricultural projects use many civil engineering practices for erosion 
control, it seems likely that the geotextiles could be put to use in 
agricultural settings. Potential uses might include: erosion control on 
slopes and fallow land; silt fences on range or cropland next to 
streams; drainage in fields and along roadways; and reinforcement of 
soft ground in marshy areas, and under wheels of irrigation equipment. 
Perhaps if more people were aware of the potential uses, they 
might consider the application of geotextiles to their projects. 
Jagielski (1991a, p. 15) reports that one factor limiting growth of 32 
synthetic materials in the erosion-control market is the lack of 
knowledge and technical information. He said "one manufacturer 
speculates that less than 30 percent of the engineering community is 
aware of the variety of synthetic materials used for erosion control." 
Current Geotextile Use in Agriculture 
The literature available relating to geotextile use as applied to 
agricultural practices is very limited, with the majority of the 
information coming from outside the United States. Presently only a 
few manufacturers in the U.S. apply geotextiles to agriculture. 
Rollin, Broughton, and Bolduc (1987) discussed the use of 
synthetic drain envelopes, or sleeve-like tubes, which fit over drain 
pipes. The drain envelopes allow water to enter, but prevent soil 
migration into the drain pipes. The advantages of synthetic envelopes 
over conventional granular filters are: lighterweight, pre-installed 
over pipes, lower cost, and ease of quality control. These envelopes 
have been used in Canada since the early 1970's. 
In France the first synthetic drain envelopes were used in 1976. 
The synthetic fibers were mixed with coconut fibers, which had 
previously been used alone. At the present time, nonwoven geotextiles 
are all that are used for drain envelopes in France, as they prevent 33 
particle invasion and self-clogging in sandy soils (Lennoz-Gratin, 
1987). In Czechoslovakia, the rising costs of building conventional 
granular filters has led to the growing use of synthetic drain 
envelopes to help lower the cost (Kabina & Mrstina, 1987). 
Although coconut fibers, which deteriorate rapidly in soil, are 
still used in the Netherlands, 80 percent of the drain pipes are now 
wrapped in synthetic envelopes. They work especially well in sandy 
soils under acceptable hydraulic conditions (Stuyt & Oosten, 1987). 
Dierickx (1987) discussed the use of geotextiles for drain 
envelopes in Belgium. He cited the same reasons for use including: 
prevention of soil into drain pipes, avoidance of clogging of pipe 
inlets, and extended use in sandy soils. He also expanded on 
construction information concerning adequate pipe bedding and 
prevention of damage when filling drain trenches. 
Although limited information is available pertaining to geotextile 
use in agriculture, potential is shown for possible uses. By studying 
information available from other countries, the United States might be 
able to apply some of these concepts to current agricultural 
practices. 34 
Adoption and Diffusion of Innovations 
Innovations 
Barnett (1953, p. 7) defined an innovation as "any thought, 
behavior, or thing that is new because it is qualitatively different 
from existing forms." Rogers (1962, p. 13) stated an innovation is "an 
idea, practice, or object perceived as new, whether it actually is or 
not." Zaltman and Lin (1971, p. 656-657) considered an innovation as 
"any idea, practice, or material artifact perceived to be new to the 
relevant unit of adoption." All were referring to something new that 
may or may not be adopted by an individual, group, or population. 
The Adoption Process 
Extensive research has been done on the theories involving 
innovations and their adoption and diffusion among populations. The 
leaders in the development of these theories have divided the adoption 
process into distinct stages. Wilkening (1953) described four stages 
in the adoption process. They were 1) initial knowledge about the 
practice, 2) acceptance of the practice as a good idea, 3) acceptance of 
the practice on a trial basis, and 4) adoption of the practice. 
Lionberger (1960, p. 3) and Rogers (1962, p. 81-86) added one 35 
more stage to the process to include: 
1) awareness -- an individual is exposed to an innovation but 
lacks information about it. 
2) interest -- the individual becomes interested in the innovation 
and seeks additional information about it. 
3) evaluation -- the individual mentally applies the innovation to 
the situation and decides whether or not to try it. 
4) trial -- the individual tries the innovation on a probationary 
basis. 
5) adoption -- the individual decides to continue full use of the 
innovation. 
Individuals adopting an innovation go through the stages in 
varying degrees over a period of time. Even after the adoption, the 
individual may discontinue use if it does not fit expectations or 
situations. 
The Diffusion Process 
When an individual adopts an innovation and communicates the 
information to another individual, it is the beginning of the diffusion 
process. According to Rogers (1962, p. 13) "diffusion" is the process 
by which an innovation spreads. He stated there are four crucial 36 
elements relative to the diffusion of innovations, including: 1) the 
innovation, 2) its communication from one individual to the next, 3) in 
a social system, 4) over time. 
Katz, Levin, and Hamilton (1963, p. 240) characterized the 
diffusion process as 1) acceptance, 2) over time, 3) of some specific 
item, idea, or practice, 4) by individuals, groups, or other adopting 
units, linked 5) to specific channels of communication, 6) to a social 
structure, and 7) to a given system of values, or culture. 
Rogers (1958, p. 350) categorized the adopters in the diffusion 
process. He found the path of diffusion followed a normal bell-curve 
over time. He divided the curve into categories using the mean and 
standard deviations and labeled them as "innovators," "early adopters," 
"early majority," "late majority," and "laggards." Each category 
represented the "ideal" type of person. Using one word to define each 
category, he labeled innovators as "venturesome," early adopters as 
"respected," early majority as "deliberate," late majority as 
"skeptical," and laggards as "traditional" Rogers (1962, p. 169-171). 
Several studies have shown there are some consistant 
characteristics for adopter categories. Rogers (1962) found earlier 
adopters are younger, have higher social status, a more favorable 37 
financial position, more specialized operations, and a type of mental 
ability different from later adopters. Korsching, Stofferahn, Nowak, 
and Wagener (1983) found the following characteristics were directly 
related to innovativeness -- education, income, business operation 
size and orientation, membership and participation in organizations, 
and contact with change agents. 
Studies researching the adoption of farming practices and 
technologies have found that other factors relate to the adoption 
process also. Van den Ban (1960) compared group differences between 
localities and discovered that social isolation and strong social 
control, along with a strong religious background, were greater 
influences on adoption than individual characteristics, such as 
education, farm size, or net worth. 
Bultena and Hoiberg (1983) observed factors affecting farmers' 
adoption of conservation tillage. They found adopters to be younger, 
better educated, farming larger units, earning higher incomes, and less 
averse to risk-taking than non-adopters. 
Hooks, Napier, and Carter (1983) determined that economic 
constraints were a major influence in farming adoptions. Heffernan 
and Green (1986) explored environmental and institutional constraints 38 
on the adoption of conservation techniques. Carlson and Dillman 
(1988) investigated the influence of the farmer's mechanical skill and 
concluded that the farmer's mechanical ability greatly influenced the 
adoption of the new farm practice. 
These sources show just a few examples of the complex 
information that may lead to the adoption of an innovation. 
Information Sources Relative to the Adoption Process 
Numerous studies have shown that different types of information 
sources are used by an individual during the adoption process. 
Lionberger (1960) in discussing the adoption process, showed that 
information regarding the innovation came from different sources, 
depending on which stage the individual was going through. The 
sources ranged from mass media, to change agents, to government and 
industry research, to friends, neighbors, and associates. In his 
discussion he showed that mass media was most useful in the 
awareness and interest stages, and change agents, research, and 
personal sources were more important for the evaluation and trial 
stages. 
Boersma, Mason, Faulkenberry, and Istok's (1987a, p. 89, 93) soil 
erosion study in Oregon found that different types of information 39 
sources were used, including newspaper, magazines, TV and radio, 
friends and neighbors, agriculture research scientists, and Cooperative 
Extension Agents and Soil Conservation Service agents. They found 
farmers who practice erosion control receive "quite a lot" of 
information from their county agricultural extension agents and soil 
conservation district personnel. 
Manilla's research (1971) showed that personal sources, such as 
word-of-mouth communication, were more important in the later 
stages of the adoption process. Impersonal sources, such as mass 
media, were more important early in the process. 
Marsh and Coleman (1955) viewed the relation of farmer 
characteristics to adoption of farm practices. They found a positive 
association between agricultural agency representatives and adoption 
of fourteen farm practices. Opare (1977) in investigating the role of 
agriculture extension agents in the adoption of innovations, 
determined that the most crucial element leading to adoption was not 
just asking the farmers to adopt, but making sure the farmer 
understood the underlying principles behind the innovation in order to 
make it work. 40 
Summary 
A method or product, perceived as new, whether it actually is or 
not, is known as an "innovation" (Rogers, 1962, p. 13). Since 
geotextiles have not been used for agricultural purposes until very 
recently, their use may be perceived as an innovation by the 
agricultural community. 
Education of the change agent about the new product or method is 
one of the first steps toward diffusion of innovations. in order to 
educate, one must be aware of the change agent's previous extent of 
knowledge about the subject. At this time, it is not known to what 
extent the county extension agricultural agents are aware of 
geotextile products and their purposes. This study is designed to 
assess the current knowledge of the extension agents as 'change 
agents' on geotextile use for soil conservation, the extension agents' 
perceptions of the potential application to agricultural uses, and to 
identify the extension agricultural agents' attitudes toward geotextile 
application to agricultural practices. 41 
CHAPTER III. PROCEDURES 
This study was designed to assess the current knowledge of 
extension agricultural agents of geotextiles, to determine the location 
of extension agents on an adoption-diffusion curve; and to identify the 
extension agents' perceptions of the potential uses for geotextiles in 
the Pacific Northwest. Hypotheses relative to the objectives were 
proposed. A questionnaire was designed and pretested. The sample to 
be surveyed was determined and statistical methods for examining the 
data were established. Each of the steps in the procedures are 
discussed in this chapter. 
Hypotheses 
On the basis of the stated objectives of the study the following 
null hypotheses were proposed for investigation. 
Hypothesis I. There will be no relationship between the curve 
relating agro-textile use to the extension agents' knowledge and the 
adoption-diffusion curve as stated by Rogers (1958, p. 351). 
(Note -- Knowledge of a product or method does not necessarily 
lead to adoption, but for the purpose of this study, the agents' 42 
knowledge of agro-textiles was presumed to be equivalent to their 
adoption rate.) 
Hypothesis II. There will be no difference in knowledge about 
agro-textiles of extension agents in different geographical settings 
according to the most prevalent farm or ranch land use in each county. 
Hypothesis III. There will be no difference in knowledge of 
agro-textiles among extension agents with different responsibilities. 
Hypothesis IV. There will be no difference in knowledge of 
agro-textiles between the extension agents employed in their position 
under five years and the agents employed in their positions over five 
years. 
Hypothesis V. There will be no relationship between the positions 
of extension agents' on the diffusion curve and their attitude toward 
geotextile applications to agricultural practices. 
Hypothesis VI. There will be no relationship between the 
positions of extension agents' on the diffusion curve and their 
perception of the potential for geotextile use as applied to 
agricultural practices. 43 
Selection and Development of Measures and Scoring 
As geotextile applications to agricultural practices are a new 
field, no existing survey instruments were available. Therefore, a 
questionnaire was developed to survey the county extension agents 
(see Appendix A). Questions were formulated to elicit the extension 
agents' basic knowledge of geotextiles and their current uses; their 
attitude toward geotextiles; and their perceptions of the potential for 
geotextile use in an agricultural setting. For the purpose of the 
questionnaire, all terms dealing with geotextiles in an agricultural 
setting were termed "agro-textiles." 
Knowledge of Basic Geotextiles Functions and Current Practices 
To develop a profile of the agents' knowledge of basic geotextile 
functions and current practices a series of questions was developed. 
The first question (Q-1) was designed to measure the extension 
agents' awareness of geotextile terms. Four terms were stated and 
the agents were asked to circle all terms with which they were 
familiar. 
Seventeen questions were used to develop a knowledge and 
current practices profile of the extension agents. Two questions (Q-2 
and Q-3) determined first awareness of agro-textiles. Six questions 44 
(Q-5-10) dealt with the dissemination of information regarding 
agro-textiles to farmers or ranchers in their county(ies). Nine 
questions (Q-12-20) dealt with the agents' view of the most important 
project in their county which used an agro-textile. 
Determination of Extension Agents' Position on an Adoption-
Diffusion Curve 
To determine an agent's position on the adoption-diffusion curve, 
a point value was assigned for the response circled on Question Four 
(Q-4). The question asked the agents to rate their own knowledge 
level of geotextiles. Rogers (1962, p. 188) discussed the general 
tendency of people to accurately rate their self-images in the 
adoption-diffusion process. 
A curve representing the agents' self-ratings of their level of 
knowledge was based on a scale ranging from one point for "quite a 
bit" of knowledge, two points for "moderate" knowledge, three points 
for "very little" knowledge, and four points for "none". For comparison 
to the agents' curve, the divisions on Rogers' curve were assigned one 
point for "innovator-early adopters", two points for "early majority", 
three points for "late majority", and four points for "laggards." Rogers' 
first two categories were collapsed into one category for the purpose 
of comparison. 45 
Land Use 
Question 30 asked the agents for the most prevalent farm or 
ranch land use in their county. For scoring purposes the following 
points were assigned: (1) livestock, (2) dryland crops, (3) orchards and 
vineyards, (4) annual/perennial crops, (5) other, and (6) combination. 
Area of Expertise 
Question 27 asked for the agents' area of expertise. For scoring 
purposes the following points were assigned: (1) horticulture, (2) 
livestock, (3) crops, and (4) everything. The "everything" category was 
added for the counties which had only one extension agent who was 
responsible for all areas. 
Years in Position 
The extension agents' years in position was determined by 
question twenty-eight (Q-28). For scoring purposes, one point was 
assigned for the category "under five years" and two points were 
assigned for "over five years". The agents determined their own score 
for any answer category which overlapped. 
Attitude Toward Use of Geotextiles for Agricultural Practices 
Three questions (Q-21-23) were formulated to determine the 
extension agents' attitude toward the use of a geotextile in an 
agricultural practice, with two questions specifically directed at 46 
current soil erosion control practices. 
Question 21 investigated real and/or perceived barriers toward 
using geotextiles for agricultural applications. For scoring purposes, 
one point was assigned to every answer circled. A higher score 
indicated a more negative attitude toward the use of geotextiles for 
agricultural practices. 
Question 22 was open-ended to get a brief description of the most 
serious soil erosion problem in the agent's county(ies). Question 23 
questioned the agent's awareness of the use of a geotextile for 
agricultural practices related to soil erosion control, followed by a 
description of the geotextile. 
Perception of Potential Geotextile Applications 
Two questions (Q-11 and Q-24) were formulated eliciting 
respondent's perception of the potential for geotextile applications 
toward agricultural practices. Question 11 was open-ended, asking for 
potential uses other than those listed in Q-9 and Q-10. Question 24 
asked the respondent if there was potential for significant growth of 
geotextiles in solving soil erosion control practices, and for further 
explanation of their answer. For scoring purposes, one point was 
assigned for a "yes" response and two points were assigned for a "no" 
response. Space was left after the question for open comments. 47 
Supplementary Information 
Supplementary information (Q-25-26) was collected to determine 
the state and counties in which the extension agents worked, to 
determine who had completed the survey for second mail follow-up; 
and the percentage of types of clientele they advised (Q-29). 
Additional space was allowed at the end for further comments or 
ideas. 
Collection of Data 
Description of the Selected Site 
The research area selected for the study included the states of 
Oregon, Washington, and Idaho, commonly referred to as the Pacific 
Northwest. According to the 1992 World Almanac, the population of 
Oregon is 2,842,321, the population of Washington is 4,866,692, and 
the population of Idaho is 1, 006,749. The total land area of the three 
states measures approximately 250,000 square miles, representing 
6.8 percent of the total area of the United States. 
In the Pacific Northwest, timberland covers about 36 percent of 
the total area and farmland constitutes 32 percent. Of the farmland, 
59 percent is used for livestock grazing and the remainder is used for 48 
cropland (Kimerling, 1985). Steiner (1990) showed state by state the 
total area of farmland used only as cropland was seven percent for 
Oregon, eighteen percent for Washington, and twelve percent for Idaho. 
Selection of the Study Population 
As this study was designed to assess the knowledge of county 
extension agricultural agents, all extension agricultural agents in the 
Pacific Northwest were included. In the event there was not an 
extension agricultural agent in the county, the extension horticultural 
or farm management agent was selected.  If a county had more than 
one agricultural, horticultural, or farm management agent, all were 
included in the population to be surveyed. 
Data Collection Procedures 
The questionnaire format and survey implementation procedures 
were designed as suggested by Dittman (1978). His book, Mail and 
Telephone Surveys. The Total Design Method was followed for writing 
and administering the mail survey. 
The questionnaire was preadministered to a pilot group of ten 
extension agricultural agents from California, Nevada, and Montana. 
The agents' responses prompted three changes in the design of the 
questionnaire, which added answers to Q-2, Q-19, and Q-29. 49 
Four agricultural specialists from the Oregon State University 
campus were selected to validate the questionnaire. The changes 
suggested by the specialists involved a rearrangement of the address 
and directions on the cover of the questionnaire, and the movement of 
one of the questions to another location in the survey to pull concepts 
together. 
Letters were written to the Extension Directors of Oregon, 
Washington, and Idaho to obtain permission to survey the extension 
agents and to request current address lists. Permission was granted 
and lists were sent from Oregon and Idaho. Washington did not grant 
permission and was subsequently dropped from the study. 
The questionnaire was printed on 8 1/2" x 14" white stock, folded 
in half and stapled to form a 7" x 8 1/2" booklet. The cover was 
designed with the Oregon State University (OSU) logo, a brief 
instructional paragraph, and a map outline of the Pacific Northwest. 
The questions began on the second page and were arranged vertically 
to flow quickly, with related questions indented to visually speed the 
process. The questions also directed the agent to skip ahead if the 
question groupings did not apply or could not be answered. 
The OSU letterhead was incorporated on the cover letter which 50 
was hand-signed by the investigator and research advisor and mailed 
with the questionnaire. A pre-addressed, stamped return envelope was 
included also. 
Each return envelope was encoded with a number in order to 
provide a method of identifying non-respondents, yet retaining 
anonymity of the questionnaire. An explanation of the code was given 
in the cover letter allaying doubts about anonymity, while informing 
the agent that a non-response was not acceptable. 
The questionnaire and cover letter were mailed to the extension 
agents in Oregon and Idaho on May 18, 1992. A follow-up postcard was 
mailed on June 3, 1992 to thank the agents who had responded and to 
gently remind those who had not, that an answer was necessary (see 
Appendix B). 
According to Dillman's (1978) survey design method, a second 
mailing of the questionnaire and cover letter are to be sent to those 
participants who did not respond to the first survey or the postcard. 
As seventy-nine (79%) percent of the questionnaires were returned 
within a few weeks of the postcard mailing, it was decided by the 
research investigator and advisor that the second letter was not 
necessary. 51 
A total of ninety-six of the one hundred and twenty-two 
questionnaires were returned to the investigator for a response rate 
of 79 percent. Four were returned blank with an explanation from the 
agents that the survey did not apply, due to a change in job 
responsibility. The remaining ninety-two surveys were complete and 
deemed usable. 
Statistical Analysis 
Descriptive statistics were used in the analysis of all questions 
and hypotheses. Included were frequency distributions, mean, mode, 
standard deviation, and skewness. 
The chi-square statistic was used as a non-parametric test to 
analyze the nominal and ordinal data variables used in all hypotheses. 
The .05 confidence level was chosen as the criterion for identification 
of significant relationships. Results of the statistics are presented in 
the following chapter. 52 
Assumptions of the Study 
For the purpose of this study the following assumptions were 
made. 
The measures used were valid and reliable. 
The population was unbiased. 
The extension agents surveyed completed the questionnaire 
truthfully and to the best of their ability. 
Limitations of the Study 
The following limitations were recognized for this study. 
The population included only agricultural, horticultural, or farm 
management extension agents. 
The population comprised of extension agents came from only one 
geographic area of the United States. Results cannot be applied to the 
total Pacific Northwest due to lack of participation by Washington. 
The extension agent population may be only one of several 
information sources for the farmers and ranchers. Employees of the 
Soil Conservation Service were not included. 53 
CHAPTER IV. RESULTS 
The presentation of results was divided into three major sections 
in this chapter. The first major section of the presentation 
summarized the profile of the agents' knowledge of geotextiles, giving 
the results of the individual questions. The second major section of 
the presentation contained the findings related to the hypotheses. The 
final section summarized the responses to the open-ended questions 
and the additional comments at the end of the questionnaire. 
Presentation of Findings Related to Agents'
Knowledge of Geotextiles
Knowledge of Basic Geotextiles 
The first question of the survey asked the agents to circle all of 
the terms with which they were familiar. The response in Table 1 
showed the term "landscape fabric" as a far more familiar term 
(71.7%) than any of the others. The least familiar term was 
"geotextile" with twelve percent responding. 54 
TABLE 1
FREQUENCY OF FAMILIARITY WITH TERMS
Term  Frequency  Percent 
Landscape fabric  66  71.7% 
Agriculture fabric  33  35.8% 
Agro-textile  16  17.3% 
Geotextile  11  12.0% 
Not familiar  22  23.9% 
Notes.
Total percent is over 100 due to multiple answers.
Total n = 92.55 
First Awareness of Geotextiles 
The results of questions determining the first awareness of 
geotextiles were shown in Tables 2 and 3. The frequency distribution 
for the first information source making the agents aware of 
agro-textiles showed the largest percentage (58.8%) came from 
commercial literature, followed by "other agents or specialists" 
(45.1%). When asked the length of time since the agents were first 
made aware of agro-textiles, the mean (3.099) and the mode (3) show 
that it occurred within the last 2-5 years. Information in Table 3 
gives frequencies ranging from less than six months to over ten years. 56 
TABLE 2 
FREQUENCY OF FIRST INFORMATION SOURCE OF AGRO-TEXTILES 
Information Source  Frequency  Percent 
Commercial literature  30  58.8% 
Other agents/specialists  23  45.1% 
Agricultural exposition  16  31.4% 
Professional meeting  10  19.6% 
Store  9  17.6% 
Professional journal  8  15.7% 
Professional in-service  5  9.8% 
Other  7  13.7% 
Notes. 
Total percent is over 100 due to multiple answers. 
Total n = 51. 57 
TABLE 3
FREQUENCY OF FIRST AWARENESS OF AGRO-TEXTILES
First Awareness  Frequency  Percent 
1-Less than 6 month  3  4.2% 
2-Within 1 yr.  4  5.6% 
3-2-5 yrs.  50  70.4% 
4-6-10 yrs.  11  15.5% 
5-Over 10 yrs.  3  4.2% 
Totals  71  99.9% 
Notes. 
Total percent not equal to 100 due to rounding. 
Total n = 71. 
Mean: 3.099 
Mode: 3 
S.D. .74 
Skewness: -.156 58 
Information Supplied to Farmers or Ranchers 
The agents were asked four questions regarding information they 
may have provided to farmers or ranchers in their county(ies). The 
first question (Q-5) asked if the agent had supplied information on 
agro-textiles, and if not, directed respondents to skip ahead in the 
questionnaire to Q-9. The responses in Table 4 show one-third of the 
seventy-five agents who responded had provided information and 
two-thirds had not. 
Continuing with the agents who answered yes for the previous 
question, Tables 5 and 6 presented information regarding the kinds of 
functions supplied to the farmer or rancher, and how the information 
was supplied. "Weed control" and "crop covers" (68% each) were the 
most frequent responses (Table 5). They were followed closely by 
"landscaping" at 60 percent. The "other" response was identified as 
'insect barrier.' The most frequent method of providing information 
(88%) was by individual consultation or phone (Table 6). One agent 
answered the "other" response with 'newsletter.' Forty-eight percent 
of the twenty-five agents who had responded to Question 5 had 
farmers or ranchers request additional information and 52 percent did 
not (Table 7). 59 
TABLE 4
FREQUENCY OF AGRO-TEXTILE INFORMATION SUPPLIED BY AGENTS 
Response  Frequency  Percent 
YES  25  33.3% 
NO  50  66.7% 
Total n = 75. 60 
TABLE 5
FREQUENCY OF AGRO-TEXTILES FUNCTIONS 
SUPPLIED TO FARMERS OR RANCHERS 
Agro-textile Function  Frequency  Percent 
Crop covers  17  68.0% 
Weed control  17  68.0% 
Landscaping  15  60.0% 
Shade covers  8  32.0% 
Soil erosion control  6  24.0% 
Seed tape  3  12.0% 
Pond liners  3  12.0% 
Drainage  2  8.0% 
Filtration  2  8.0% 
Separation  1  4.0% 
Silt fences  1  4.0% 
Reinforcement  0  0% 
Other*  1  4.0% 
Notes. 
Total percent is over 100 due to multiple answers. 
Total n = 25.  Other* -- Insect barriers. 61 
TABLE 6 
FREQUENCY OF HOW AGRO-TEXTILE INFORMATION 
WAS PROVIDED TO FARMERS OR RANCHERS 
Information By  Frequency  Percent
Individual consultation  22  88.0%
Field test/demonstration  11  44.0%
Mailed literature  10  40.0%
Seminars  9  36.0%
Other*  1  4.0%
Notes. 
Total percent is over 100 due to multiple answers. 
Total n = 25.
Other* -- Newsletter.62 
TABLE 7 
FREQUENCY OF ADDITIONAL AGRO-TEXTILE INFORMATION 
REQUESTED BY FARMERS OR RANCHERS 
Information Requested  Frequency  Percent
YES  12  48%
ND  13  52%
TOTAL n = 25. 
Agents' Knowledge of Agro-textiles Used in Their County 
The results in the following tables indicated 52 of the agents' had 
knowledge of commercial agricultural production projects in their 
county(ies) which used an agro-textile. Table 8 presented information 
on the frequency distribution for the types of materials used in the 
projects, with "weed control fabric" used most frequently (63.5%), 
followed by "landscape fabric" (59.6%) and "crop covers" (42.3%). The 
most frequent function for which the material was used was a 
combination landscape/weed control fabric (78.8%), followed again by 
crop covers (46.2%), as presented in Table 9. The responses for the 
"other" category are listed at the bottom of each table. 63 
TABLE 8
FREQUENCY OF AGENTS' KNOWLEDGE OF COMMERCIAL
PROJECTS USING AGRO-TEXTILE MATERIALS
Agro-textile Material 
Weed control fabric 
Landscape fabrics 
Crop covers 
Shade covers 
Erosion control fabric 
Pond liners 
Seed tape 
Silt fences 
Other* 
Notes. 
Frequency 
33
31
22
19
12
11
10
4
3
Percent 
63.5% 
59.6% 
42.3% 
36.5% 
23.1% 
21.2% 
19.2% 
7.7% 
5.8% 
Total percent is over 100 due to multiple answers.
Total n = 52.
Other* -- Canal liner, Insect barrier, and Row cover64 
TABLE 9 
FREQUENCY OF FUNCTIONS FOR WHICH AGRO-TEXTILES 
WERE USED IN A COMMERCIAL PROJECT 
Functions  Frequency  Percent
Landscape/weed control  41  78.8%
Crop covers  24  46.2%
Shade covers  20  38.5%
Pond liners  14  26.9%
Slope erosion control  13  25.0%
Surface erosion control  9  17.3%
Sediment control  7  13.5%
Grassed waterway/ditch  5  9.6%
Flood control  1.9% 1
Other*  4  7.7% 
Notes.
Total percent is over 100 due to multiple answers.
Total n = 52.
Other* -- Canal liner, Insect barriers, Livestock holding pens, and
Tree planting wind breaks.65 
Identification of Specific Projects Using Agro-textiles 
The agents were asked nine questions (Q-12-20) identifying the 
most important project in their county(ies) that used an agro-textile, 
and information on that project. The first of these questions was 
open-ended asking for a description of the project. As thirty-nine of 
the agents responded to this set of questions, the following results 
are only representative of those agents, not the entire population. 
Table 10 presented information on what led to the use of an 
agro-textile for the project. "Advice of an extension agent" was cited 
35.9 percent of the time, closely followed by "commercial literature" 
33.3 percent of the time. 
Information on the design and installation of the agro-textile are 
shown in Tables 11 and 12. Just over half (51.4%) of the projects 
were designed by the farmer or rancher and almost two-thirds (62.2%) 
were installed by the farmer or rancher. 
The length of time the project had been in use is detailed in Table 
13, showing that 45.9 percent had been used for 3-5 years, followed by 
24.3 percent in use for 1-2 years. The results of using the 
agro-textile were evident within one week 34.2 percent of the time 
and within six months 28.9 percent of the time (Table 14). 66 
The benefits and problems encountered with the agro-textile used 
in the project were presented in Tables 15 and 16. The largest 
benefit was "increased productivity" with 51.4 percent, followed by 
"dollars saved" with 48.6 percent. 
Of the selection of project problems offered on the questionnaire, 
fabric installation, stability, and biodegradation were each cited 21.6 
percent of the time. The "other" category was cited 27 percent of the 
time with the responses included at the bottom of the table. 
When queried whether the project had been succussful in the 
agent's opinion, all but one of the thirty-eight agents responding said 
yes (97.4%). The agent who said no explained that it was only because 
the project could not be tested yet due to drought conditions (see 
Table 17). 67 
TABLE 10
FREQUENCY OF IMPETUS LEADING TO USE 
OF AGRO-TEXTILE FOR PROJECT 
Impetus  Frequency  Percent 
Advice of Extension agent  14  35.9% 
Commercial literature  13  33.3% 
Advice of SCS agent  6  15.4% 
Professional journal  5  12.8% 
Friend/neighbor  4  10.3% 
Mass media  4  10.3% 
Govt. agency regulation  1  2.6% 
Don't know  4  10.3% 
Other*  6  15.4% 
Notes. 
Total percent is over 100 due to multiple answers. 
Total n = 39. 
Other*  Organic market grower, Cost, Need (2), and Research 
scientists (2). 68 
TABLE 11
FREQUENCY OF DESIGNER OF AGRO-TEXTILE PROJECT 
Designer  Frequency  Percent
Farmer/rancher  19  51.4%
Extension agent  12  32.4%
SCS agent  5  13.5%
Product supplier  3  8.1%
Government agency  2  5.4%
Engineer  1  2.7%
Other*  5  13.5%
Notes.
Total percent is over 100 due to multiple answers.
Total n = 37.
Other*  Landscaper (2), Greenhousemen, Home gardener, and Ag
Experiment station researchers.69 
TABLE 12 
FREQUENCY OF INSTALLER OF AGRO-TEXTILE PROJECT 
Installer  Frequency  Percent
Farmer/rancher  23  62.2%
Contractor  10  27.0%
Extension agent  4  10.8%
SCS agent  1  2.7%
Government agency  0  0%
Engineer  0  0%
Other*  6  16.2%
Notes. 
Total percent is over 100 due to multiple answers. 
Total n = 37.
Other* -- Home owner, Landscaper, Home gardener (2), Growers, and
Ag Experiment station researchers. 70 
TABLE 13
FREQUENCY OF LENGTH OF TIME PROJECT HAS BEEN IN USE
Time  Frequency  Percent 
Under one year  4  10.8% 
1-2 years  9  24.3% 
3-5 years  17  45.9% 
6-10 years  5  13.5% 
Over 10 years  2  5.4% 
Notes.
Total percent not equal to 100 due to rounding.
Total n = 37.71 
TABLE 14 
FREQUENCY OF LENGTH OF TIME BEFORE RESULTS WERE EVIDENT 
Time 
One week 
One month 
Six months 
One year 
More than one year 
Notes. 
Frequency
13
6
11
4
4
Total percent not 100 due to rounding. 
Total n = 38. 
Percent 
34.2% 
15.8% 
28.9% 
10.5% 
10.5% 72 
TABLE 15 
FREQUENCY OF BENEFITS REALIZED FROM AGRO-TEXTILE PROJECT 
Benefit  Frequency  Percent 
Increased productivity  19  51.4% 
Dollars saved  18  48.6% 
Time saved  14  37.8% 
Reduced soil loss  8  21.6% 
Other*  14  37.8% 
Notes.
Total percent is over 100 due to multiple answers.
Total n = 37.
Other* -- More grass varieties resistant to insect and disease, More
attractive, Trees that survived, Water saved, Early harvest (2), Less
crop loss from frost, Crop protection (2), Less plants lost to excessive
sunlight (2), Insect and disease control, Increased profit, and No
benefit realized yet due to drought conditions.73 
TABLE 16 
FREQUENCY OF AGRO-TEXTILE PROJECT PROBLEMS 
Problem  Frequency  Percent 
Fabric installation  8  21.6% 
Stability in place  8  21.6% 
Biodegradation  8  21.6% 
Fabric specification  3  8.1% 
Uniformity  0  0% 
Other*  10  27.0% 
Totals  37  99.9% 
Notes.
Total percent is over 100 due to rounding.
Total n = 37.
Other*  Mold under fabric, Disposal, Lack of information on various
fabrics, Type of grass, Punctured by animals, Cost, No specific answer
(2),and No known problems (2).74 
TABLE 17 
FREQUENCY OF AGRO-TEXTILE PROJECT SUCCESS 
Successful  Frequency  Percent
YES  37  97.4%
NO  1  2.6%
Total n = 38. 
Agents' Knowledge of Barriers to Agro-textile Use 
The real and/or perceived barriers associated with using 
agro-textiles for agricultural problems are identified in Table 18. 
"Too expensive" was by far the most cited answer (75.0%), followed by 
"not cost effective" with 46.9 percent. The table presented fourteen 
answers for "other" (21.9%), but when the written-in answers were 
tallied, all but three dealt with "lack of knowledge". 75 
TABLE 18 
FREQUENCY OF REAL AND/OR PERCEIVED BARRIERS 
Barriers 
Too expensive 
Not cost effective 
Difficult to obtain 
Too difficult to use 
Doesn't biodegrade 
Biodegrades 
Not useful 
Too futuristic 
More work than value 
Environmental hazard 
Other* 
Notes. 
Frequency
48
30
16
14
8
6
6
6
5
1
14
Percent 
75.0% 
46.9% 
25.0% 
21.9% 
12.5% 
9.4% 
9.4% 
9.4% 
7.8% 
1.6% 
21.9% 
Total percent is over 100 due to multiple answers. 
Total n = 64. 
Other* -- Lack of knowledge (11), Lack of soil moisture for crop 
cover, Crops not grown extensively enough, and Difficulty of disposal. 76 
Presentation of Findings Related to Hypotheses 
Because hypotheses involved nominal and ordinal data, the 
chi-square test was the statistic used, with a .05 significance level. 
A summary of the results is reported in Table 19. 
TABLE 19 
CHI-SQUARE TEST OF INDEPENDENCE FOR HYPOTHESES 
Variables  DF  Chi Sq  Significant 
H1-Rogers' adoption curve and 
self-rating of knowledge  9  14.386  ND 
H2-Land use and 
self-rating of knowledge  10  9.571  ND 
H3-Area of expertise and 
self-rating of knowledge  6  22.31  .001< p  .01 
H4-Years in position and 
self-rating of knowledge  2  .03  ND 
H5-Agents' position on 
diffusion curve and attitude  6  8.919  ND 
H6-Agents' position on 
diffusion curve and perception 
of potential uses  2  .392  ND 77 
Hypothesis I. There will be no relationship between the curve 
relating agro-textile use to the extension agents' knowledge and the 
adoption-diffusion curve as stated by Rogers (1958, p. 351). 
The results of the agents self-rating of their level of knowledge 
of geotextiles are presented in Table 20. The largest percentage (44%) 
stated their level as "very little". Only one agent (1.1%) claimed to 
know "quite a bit". 
A curve representing the agents' self-ratings of their level of 
knowledge was based on a scale ranging from one point for "quite a 
bit" of knowledge, two points for "moderate" knowledge, three points 
for "very little" knowledge, and four points for "none". Rogers' 
adoption-diffusion curve (1958, p. 351) was divided into five adopter 
categories. For comparison to the agents' curve, the divisions on 
Rogers' curve were assigned one point for "innovator-early adopters", 
two points for "early majority", three points for "late majority", and 
four points for "laggards." Rogers' first two categories were collapsed 
into one category for the purpose of comparison. Figure 2 shows the 
comparison between the two curves. Rogers' curve is a normal bell 
curve. The curve representing the agents' self-ratings of their level of 
knowledge of agro-textiles is skewed left from a normal curve 78 
because agro-textiles are a relatively new product which have not 
reached full adoption. 
The chi-square test of independence between the agents' 
self-rating of level of knowledge and Rogers' curve produced a chi-sq. 
score of 14.386 with nine degrees of freedom, which was not 
significant (see Table 19). 79 
TABLE 20
FREQUENCY OF AGENTS' SELF-RATING OF LEVEL OF KNOWLEDGE
Agents' Knowledge  Frequency  Percent 
1 - Quite a bit  1  1.1% 
2 - Moderate  29  31.9% 
3 - Very little  40  44.0% 
4 - None  21  23.1% 
Totals  91  100.10/o 
Notes. 
Total percent not equal to 100 due to rounding. 
Total n = 91. 
Mean: 2.89 
Mode: 3 
S.D. .767 
Skewness: .039 80 
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Figure 2. Comparison of agents' self-ratings of level of knowledge and 
Rogers' adoption-diffusion curve (1958, p. 351). 
Hypothesis II. There will be no difference in knowledge about 
agro-textiles of extension agents in different geographical settings 
according to the most prevalent farm or ranch land use in each county. 
Results in Table 21 present "livestock" as the single most 
prevalent land use at 38.5 percent. A "multiple land use" category 
(8.8%) was created for scoring purposes as several agents listed more 
than one prevalent land use for their county(ies). 
A chi-square test on the agents' self-rating of level of knowledge 
and the most prevalent land use produced a chi-sq. score of 9.571 
(df=10), which was not significant (see Table 19). 81 
TABLE 21
FREQUENCY OF MOST PREVALENT FARM OR RANCH LAND USE
Land use  Frequency  Percent 
Livestock grazing  35  38.5% 
Annual/perennial crops  24  26.4% 
Dry land crops  14  15.4% 
Orchards/vineyards  4  4.4% 
Other*  6  6.7% 
Multiple land use**  8  8.8% 
Notes. 
Total percent not equal to 100 due to rounding. 
Total n = 91. 
Other* -- Irrigated land (3), Pasture and forage crops, Seeds, and 
Mixed horticulture and forestry. 
Multiple land use**  Land used for both crops and livestock. 82 
Hypothesis Ill. There will be no difference in knowledge of 
agro-textiles among extension agents with different responsibilities. 
"Livestock" was identified most often as the area of expertise 
(40.2%), closely followed by "agriculture" with 39.1 percent and 
"crops" with 38.0 percent (see Table 22). The "other" category listed a 
range of areas of expertise from agents with multiple specialties. 
For the purpose of performing the statistical test, a few of the 
agents' areas of expertise were combined into related areas. The 
agents who listed just "agriculture" or "crops" were combined to form 
the "crops" category. The "livestock" and "horticulture" categories 
presented in Table 23 were the agents who strictly dealt with just 
those specialties. The "combination" category was developed from the 
agents responsible for farm management and multiple specialties. 
Information presented comparing the agents' self-rating of level of 
knowledge and area of expertise (see Table 23), indicated the "crops" 
category was more frequently chosen as it was a combination of 
agriculture and crops. 
Figure 3 is a pictorial representation of the table showing a 
comparison between the agents' self-rating of their level of 
knowledge and their area of expertise. The total "n" for each area of 
expertise is listed separately to aid in the comparison. 83 
The chi-square test produced a score of 22.31 (df=6), which 
indicated a significant relationship between the agents' area of 
expertise and their knowledge of agro-textiles (see Table 19). 
Seventy-nine percent of the agents having horticulture 
responsibilities and expertise rated their knowledge level as 
moderate, compared to 31 percent in crops and 21 percent in livestock. 84 
TABLE 22 
FREQUENCY OF AGENTS' AREA OF EXPERTISE 
Area of Expertise  Frequency  Percent 
Livestock  37  40.2% 
Agriculture  36  39.10/o 
Crops  35  38.0% 
Horticulture  30  32.6% 
Farm management  11  12.0% 
Other*  10  10.9% 
Notes. 
Total percent is over 100 due to multiple answers. 
Total n = 92. 
Other* -- 4-H (4), Youth development (2), Natural resources (2), 
Forage production management, and Forestry range management. 85 
TABLE 23 
COMPARISON OF AGENTS' SELF-RATING OF LEVEL OF 
AGRO-TEXTILE KNOWLEDGE AND AREA OF EXPERTISE 
Expertise  Knowledge of Agrotextiles 
Moderate  Very little  None  Totals
Crops  12  20  7  39
Livestock  4  7  8  19
Horticulture  11  2  1  14
Combination*  2  11  5  18
Totals  29  40  21  90
Notes.
Question not answered by two respondents.
Combination* -- Included responsibilities for farm management and
multiple specialties.86 
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Ei Moderate 
E3 Very little 61 
51  None 
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Figure 3. Percentage of agents' self-rating of level of agro-textile 
knowledge within each area of expertise. 
Combination* -- Included responsibilities for farm management and 
multiple specialties. 87 
Hypothesis IV. There will be no difference in knowledge of 
agro-textiles between the extension agents employed in their position 
under five years and the agents employed in their positions over five 
years. 
Twenty-nine percent of the agents had worked "10-20 years" in 
their position, followed by 21 percent who had worked "5-10 years" 
(see Table 24). Information in Table 25 showed one-third of the 
agents had worked under five years and two-thirds had worked over 
five years. 
The chi-square test on the agents' self-rating of their level of 
knowledge and their years in position produced a chi-sq. score of .03 
(df=2), which was not significant. 88 
TABLE 24
FREQUENCY OF AGENTS' YEARS IN POSITION
Years in Position  Frequency  Percent 
Under one year  7  7.8% 
1-2 years  7  7.8% 
2-5 years  16  17.8% 
5-10 years  19  21.1% 
10-20 years  26  28.9% 
Over 20 years  15  16.7% 
Totals  90  100.1% 
Notes.
Total percent not equal to 100 due to rounding.
Total n = 90.89 
TABLE 25
COMPARISON OF AGENTS' SELF-RATING OF LEVEL
OF AG RO-TEXTILE KNOWLEDGE AND YEARS IN POSITION
Employed  Agro-textile knowledge 
Moderate  Very little  None  Totals 
Under five years  10  13  7  30 
Over five years  19  27  14  60 
Totals  29  40  21  90 
Hypothesis V. There will be no relationship between the positions 
of extension agents' on the diffusion curve and their attitude toward 
geotextile applications to agricultural practices. 
The comparison between the agents' self-ratings of level of 
knowledge and their attitude toward agro-textile applications is 
presented in Table 26. Question 21 listed several real and/or 
perceived barriers associated with using agrotextiles. To determine 
the agents' attitude scores, one point was assigned to each of the 
barriers circled for Question 21 (see Table 18). A higher score 
indicated a more negative attitude since more barriers were perceived. 90 
A positive attitude score of "one" was represented most often (36.6%), 
closely followed by "two" barriers at 35.2 percent. Only 9.9 percent of 
the agents exhibited a negative attitude with a score of "four or more" 
barriers identified. The barriers most frequently cited were: too 
expensive, not cost effective, difficult to obtain and too difficult to 
use. 
The chi-square test on the agents' self-rating of their level of 
knowledge and their attitude toward agro-textile application produced 
a chi-sq. score of 14.61 (df=10), which was not significant. 
TABLE 26 
COMPARISON OF AGENTS' SELF-RATING OF LEVEL OF AGRO-TEXTILE 
KNOWLEDGE AND ATTITUDE TOWARD AGRO-TEXTILE APPLICATIONS 
No. of Barriers  Moderate  Very little  None  Totals  Percent 
One  8  9  9  26 36.6% 
Two  8  15  2  25 35.2% 
Three  5  5  3  13  18.3% 
Four or more  4  1  2  7  9.9% 
Totals  25  30  16  71  100% 91 
Hypothesis VI. There will be no relationship between the 
positions of extension agents' on the diffusion curve and their 
perceptions of the potential for geotextile use as applied to 
agricultural practices. 
Comparison between the agents' self-ratings of their level of 
knowledge and their perceptions of the potential for geotextile use in 
agricultural applications is tabulated in Table 27. Two-thirds of the 
agents believed there was potential for agro-textile use and one-third 
did not. 
The chi-square test on the agents' self-ratings of their level of 
knowledge and their perceptions of the potential for geotextile use 
produced a score of .392 (df=2), which was not significant. 92 
TABLE 27
COMPARISON OF AGENTS' SELF-RATING OF LEVEL OF AGRO-TEXTILE 
KNOWLEDGE AND PERCEPTION OF POTENTIAL FOR GEOTEXTILE 
USE IN AGRICULTURAL APPLICATIONS 
Potential for Use  Agro-textile Knowledge 
Moderate  Very little  None Totals  Percent 
Yes  18  23  9  50  66.7% 
No  8 11  6  25  33.3% 
Totals  26  34  15  75  100% 93 
Presentation of Responses to Open-Ended Questions 
Question eleven (Q-11) asked the agents for other ways that 
agro-textiles might be beneficial to agricultural practices, in addition 
to benefits listed in Questions nine and ten. Sixteen suggestions were 
written in. Four respondents suggested insect barriers and two wrote 
in bird covers. Other recommendations included: nettings or covers 
for various crops and trees, covers to conserve moisture and increase 
soil temperatures for earlier planting, mesh under livestock watering 
holes and barn lots, seed "yardage" instead of seed tape, and yardage 
containing absorbent compounds to intercept and filter runoff from 
treated areas. 
Question twelve (Q-12) asked the agent to describe the most 
important project in their county(ies) that used an agro-textile, with 
eight questions following about this project. The agro-textile 
projects described by thirty-seven agents included: frost and warmth 
control (6), various landscaping projects (9), shade and crop covers 
(7), and pond or canal liners (3). Other projects included stream bank 
erosion control and weed barriers for specialty horticulture projects. 
The agents were asked to describe the most serious soil erosion 
problem in their county(ies) in Question twenty-two (Q-22). 94 
Eighty-four responses were listed. Various forms of water erosion 
were listed for a total of 52, which included: sloped fields and grazing 
land (17), stream banks and rivers (14), irrigation (9), along roadways 
(5), flooding (5), and runoff on frozen soils (2). Wind erosion (27) was 
another major factor, contributing almost one-third of the responses. 
Specialty cases included erosion along ocean beaches (2), on rangeland 
(1), and in forests from clear cuts and fires (2). 
Question twenty-three (Q-23) asked the agents if they were 
aware of agro-textiles used in their county(ies) specifically for 
agricultural practices related to soil erosion control. Of the eighteen 
agents (20%) who answered affirmatively, fifteen wrote in comments. 
The following uses of agro-textiles in soil erosion control were listed: 
netting on slopes, banks, and along roadways to promote growth of 
vegetation (3), landscape and weed control (2), irrigation ditch liners 
(1), and wind strips to protect crops (1). Other uses included: 
roadside cut erosion control (5), silt fences (1), pond liners (1), and 
water jetty use instead of stone (1). 
Question twenty-four (Q-24) queried the agents on their 
perceptions of the potential for significant growth of agro-textiles in 
solving soil erosion control problems. Table 27 presented information 95 
which showed that two-thirds of the agents believed there was 
potential for agro-textile use and one-third did not. Of the sixty-eight 
comments written in for the question, sixteen were possible uses for 
soil erosion control. Included were: livestock grazing (1), stream and 
river bank erosion control (5), grassed waterways (1), irrigation 
ditches (1), small containment projects (1), road cuts (1), and 
establishment of vegetation on fallow and steep lands (2). Also 
included were erosion control methods for weeds (2), wind (1), and 
storms (1). Agents also suggested improved application methods and 
more advertising and promotion. Several agents commented positively 
on growth potential if agro-textiles could be made cost effective. 
Thirteen agents answered "yes" to potential growth, but said they 
did not have enough information. Six agents thought there was 
potential for projects too small to lead to significant growth of 
agro-textiles in solving soil erosion control problems. 
Of the agents who responded negatively, not enough information, 
or no opinion (13), and not cost effective (11) were the most common 
answers. "More work than value" and "acreage too large to be cost 
effective" were mentioned also. 
Space was provided at the end of the questionnaire for additional 96 
comments, and eight responses were written in. Comments made 
included: a need for demonstrations to show practicality and 
economics; need for bird and insect control, not just soil erosion 
control; and frost control. One agent used the space to expand on 
Question 11 with additional uses, and another to question the value of 
the survey. 
Finally, a comment was made regarding answer choices on 
Question 30, suggesting an expansion of the answer categories for 
prevalent land use. Several of the counties in Oregon and Idaho are 
quite large, with multiple land uses which could not be specified 
within the answer categories defined. 97 
CHAPTER V. CONCLUSIONS AND DISCUSSION
Conclusions 
The major objectives of this study were: 1) to assess the current 
knowledge of extension agricultural agents on the topic of geotextiles; 
2) to determine the extension agricultural agents' location in the 
adoption-diffusion process; 3) to identify the extension agents' 
perceptions of potential uses of geotextiles in agricultural practices; 
and 4) to identify the extension agricultural agents' attitudes toward 
geotextile application to agricultural practices, especially in soil 
erosion control. 
To test for possible relationships six null hypotheses were 
proposed for investigation. A significance level of .05 was selected as 
the criterion. From the results of the statistical analysis of the data, 
the following conclusions have been drawn regarding the null 
hypotheses. 
Hypothesis I. There will be no relationship between the curve 
relating agro-textile use to the extension agents' knowledge and the 
adoption-diffusion curve as stated by Rogers (1958, p. 351). 
The chi-square value of 14.386 (df = 9) with p = .10 did not attain 
the level of significance set for this study. Therefore, the null 
hypothesis was accepted. 98 
Hypothesis 11. There will be no difference in knowledge about 
agro-textiles of extension agents in different geographical settings 
according to the most prevalent farm or ranch land use in each county. 
The chi-square value of 9.571 (df = 10) with p = .30 did not attain 
the level of significance set for this study. Therefore, the null 
hypothesis was accepted. 
Hypothesis III. There will be no difference in knowledge of 
agro-textiles among extension agents with different responsibilities. 
The chi-square value of 22.31 (df = 6) was significant beyond the 
the .001 level. Therefore, the null hypothesis was rejected. 
Hypothesis IV. There will be no difference in knowledge of 
agro-textiles between the extension agents employed in their position 
under five years and the agents employed in their positions over five 
years. 
The chi-square value of .03 (df = 2) at the .95 level did not attain 
the level of significance set for this study. Therefore, the null 
hypothesis was accepted. 99 
Hypothesis V. There will be no relationship between the positions 
of extension agents' on the diffusion curve and their attitude toward 
geotextile applications to agricultural practices. 
The chi-square value of 14.61 (df = 10) with p = .10 did not attain 
the level of significance set for this study. Therefore, the null 
hypothesis was accepted. 
Hypothesis VI. There will be no relationship between the 
positions of extension agents' on the diffusion curve and their 
perception of the potential for geotextile use as applied to 
agricultural practices. 
The chi-square value of .392 (df = 2) with p = .80 did not attain 
the level of significance set for this study. Therefore, the null 
hypothesis was accepted. 
Discussion 
Comparison of Adoption-Diffusion Curves 
In examining the descriptive statistics (see Table 20) on the 
comparison of the agents' self-ratings of level of knowledge with 
Rogers' curve (1958, p. 351), (see Figure 2), the curve created from the 100 
agents' self-ratings of their levels of knowledge was slightly skewed 
from a normal curve (skewness = .039). According to Rogers' (1958, p. 
349) the adoption distribution for practices only partially adopted 
would necessarily be nonnormal or skewed. Because agro-textiles are 
a relatively new product, complete adoption has not yet taken place. 
In this study the curve was nonnormal and a significant relationship 
between the two curves could not be confirmed. Therefore, the null 
hypothesis was retained. 
Comparison Between Agents' Knowledge of Agro-Textiles and Land Use 
In investigating the agents' level of knowledge and the most 
prevalent farm or ranch land use in their county(ies), no significant 
relationship was confirmed. Therefore, the null hypothesis was 
retained. 
Comparison Between Agents' Knowledge of Agro-Textiles and 
Area of Expertise 
A significant relationship was confirmed through the chi-square 
test between the agents' self-ratings of their level of knowledge and 
their areas of expertise. Most horticultural agents considered 
themselves "moderately" knowledgeable. However, it was not known 
whether the horticultural agents had more knowledge of agro-textiles 101 
from personal experience or from professional knowledge, as 
landscape fabrics are available in the general market for home 
gardeners. The crops and "combination" agents considered themselves 
as having "very little" knowledge (Table 23), while the livestock 
agents' most common response was "very little" or "no" knowledge of 
geotextiles. 
Although their knowledge levels varied, approximately 
three-quarters (77%) of the county extension agents surveyed were 
familiar with some form of geotextile, agro-textile or landscape 
fabric. Landscape fabric (71.7%) was by far the most familiar term 
(Table 1). 
When an additional statistical test was run, a significant 
relationship was found between the agents' areas of expertise and 
their familiarity with landscape fabric. Approximately 93 percent of 
the horticultural agents and 80 percent of the crops and agricultural 
agents were familiar with landscape fabric (Table 28). 
The reasons for increased familiarity with landscape fabric may 
be due to a number of factors. As seen in Table 15, the use of 
agro-textiles had improved productivity by saving water, time, and 
money. Also, the control of frost and increased soil warmth led to 102 
earlier harvests, longer seasons, and less loss of crops from frost. 
The availability of landscape fabrics for the home gardener as well as 
commercial use may have also attributed to a quicker adoption of the 
agro-textile. 
TABLE 28
COMPARISON OF AGENTS' AREA OF EXPERTISE AND 
FAMILIARITY WITH LANDSCAPE FABRIC 
Familiar  Not Familiar  Totals
Horticulture  13  1  14
Livestock  9  10  19
Crops  31  8  39
Farm mgmt. - All  13  6  19
Totals  66  25  91
Comparison Between Agents' Knowledge of Agro-Textiles and 
Years in Position 
When comparing the agents' self-ratings of level of knowledge 
and years in position (see Table 25), a significant relationship could 
not be confirmed. Examination showed that within knowledge level 103 
categories, there was no difference between the agents who worked 
under five years and those who worked over five years. Information in 
Table 24 also confirmed that approximately four-fifths (85%) of the 
agents have been in their position between two and twenty years, with 
16.7 percent of the total working over twenty years. Several research 
studies on adoption characteristics have found innovators to be 
younger (Bultena and Hoiberg, 1983; Rogers, 1962 ), but this 
conclusion was not supported by this study. Even though many 
extension agents have been in their jobs a number of years, many are 
not hesitant to incorporate new ideas and products into their 
recommendations to clients. 
Comparison Between Agents' Knowledge of Agro-Textiles and 
Attitude Toward Agro-Textile Applications 
Upon investigating the agents' self-ratings of level of knowledge 
and their attitude toward agro-textile applications, no significant 
relationship could be confirmed (Table 26). 
Comparison Between Agents' Knowledge of Agro-Textiles and 
Potential for Geotextile Use in Agricultural Applications 
Although two-thirds of the agents believed there was potential 
for geotextile use in agricultural applications, no significance 104 
between their perceptions and their self-ratings of level of knowledge 
could be established. 
The agents who responded positively gave several possible uses 
for soil erosion control. Included were: stream and river bank erosion 
control, grassed waterways, irrigation ditches, small containment 
projects, livestock grazing areas, and establishment of vegetation on 
fallow and steep lands. Many of the suggested uses are already being 
used in the civil engineering field and may become part of the 
agricultural field as well. 105 
CHAPTER VI. SUMMARY AND RECOMMENDATIONS 
Summary 
Statement of the Problem 
A method or product, perceived as new, whether it actually is or 
not, is known as an "innovation" (Rogers, 1962, p. 13). Geotextiles are 
thin, permeable fabrics or sheets, which have been used by civil 
engineers for an increasing number of projects over the past 20-30 
years. Since geotextiles have not been used for agricultural purposes 
until very recently, they may be perceived as an innovation by the 
agricultural community. 
Education of the change agents about the new products or methods 
is one of the first steps toward diffusion of innovations. In order to 
educate, one must be aware of the change agent's previous extent of 
knowledge of the subject. Currently, it was not known to what extent 
the county extension agricultural agents were aware of geotextile 
products and their purposes. Information was needed in this area. 
This study was designed to assess the county extension agents' 
knowledge of geotextiles, to determine their current level of 
information and their location on an adoption-diffusion curve; and to 106 
determine the agents' attitudes toward the potential use of 
geotextiles in agriculture, specifically in soil erosion control. 
Procedure 
A questionnaire was designed by the investigator to elicit 
responses from the county extension agents on the stated objectives. 
The first major section determined a profile of the agents' basic 
knowledge of geotextiles and their current uses. Secondly, through a 
self-rating selection, the agents' determined their level of knowledge 
of geotextiles in order to be placed on an adoption-diffusion curve. 
Finally, through a series of questions involving projects in their 
counties, scores were produced to determine their attitudes and 
perceptions of potential for geotextile use in agricultural practices. 
Following two pilot tests, the revised questionnaire was mailed 
to one hundred and twenty-two county extension agricultural, 
horticultural, or farm management agents throughout Oregon and Idaho. 
The initial mailing consisted of the questionnaire in a booklet form, a 
cover letter signed by the investigator and the research advisor, and a 
stamped, return envelope. Two weeks later a follow-up postcard was 
mailed to all agents. As 79 percent of the agents responded within 
two weeks after the postcard mailing, a third follow-up letter was 107 
deemed unnecessary. A total of ninety-two usable questionnaires 
(75%) were included in the study. 
Descriptive statistics were employed in the anaylsis of the 
individual questions and the chi-square test was used in the analysis 
of nominal and ordinal data for all hypotheses. The level of 
significance was set at .05. 
Results and Conclusions 
In developing a profile of county extension agents' knowledge 
concerning basic agro-textile functions and current uses, the 
following conclusions were drawn. The agents were most familiar 
with the term "landscape fabric" (71.7%); they were first introduced to 
the fabrics through commercial literature (58.8%) and extension 
agents/specialists (45.1%); and they were first made aware of 
agro-textiles 2-5 years ago. 
When queried on whether they had supplied information on 
agro-textiles to farmers or ranchers, of the 75 agents who had 
responded, one-third of them responded affirmatively, while 
two-thirds had not supplied such information. Most of the information 
had been supplied by individual consultation (88%) regarding weed 
control and crop covers (68% each). Almost half of these farmers or 
ranchers had requested additional information. 108 
Investigation of the agents' knowledge of commercial agricultural 
production projects showed that most of the projects dealt with 
landscaping, weed control, and crops covers. 
When questioned about the most important project in the county 
that used an agro-textile, thirty-seven agents responded. Extension 
agents themselves (36%) and commercial literature (33%) led to the 
use of the agro-textile most of the time. Just over half (51.4%) of the 
projects were designed by farmers or ranchers, and almost two-thirds 
(62.2%) were installed by them. The majority of the projects have 
been in use between three and five years (45.9%), although eighty-one 
percent of the total number of projects have been in use less than five 
years. The results of the projects were often evident within one week 
(34%) or six months (29%) of the time implemented, which usually 
meant right away or within one growing season. 
The major benefits realized from the agro-textile project 
included increased productivity (51.4%) and dollars saved (48.6%). The 
main problems encountered were evenly divided between installation, 
stability, and biodegradation (21.6% each). The projects were almost 
all (97.4%) deemed successful, in the agents' opinions, with one 
project not tested yet due to drought conditions. 109 
Results of the Hypotheses 
Hypothesis I. There will be no relationship between the curve 
relating agro-textile use to the extension agents' knowledge and the 
adoption-diffusion curve as stated by Rogers (1958, p. 351). 
A significant relationship could not be confirmed. Therefore, the 
null hypothesis was accepted. 
Hypothesis II. There will be no difference in knowledge about 
agro-textiles of extension agents in different geographical settings 
according to the most prevalent farm or ranch land use in each county. 
A significant relationship could not be confirmed. Therefore, the 
null hypothesis was accepted. 
Hypothesis Ill. There will be no difference in knowledge of 
agro-textiles among extension agents with different responsibilities. 
A significant relationship was found to exist. Therefore, the null 
hypothesis was rejected. 
Hypothesis IV. There will be no difference in knowledge of 
agro-textiles between the extension agents employed in their position 
under five years and the agents employed in their positions over five 
years. 
A significant relationship could not be confirmed. Therefore, the 110 
null hypothesis was accepted. 
Hypothesis V. There will be no relationship between the positions 
of extension agents' on the diffusion curve and their attitude toward 
geotextile applications to agricultural practices. 
A significant relationship could not be confirmed. Therefore, the 
null hypothesis was accepted. 
Hypothesis VI. There will be no relationship between the 
positions of extension agents' on the diffusion curve and their 
perception of the potential for geotextile use as applied to 
agricultural practices. 
A significant relationship could not be confirmed. Therefore, the 
null hypothesis was accepted. 
Recommendations 
For Use of the Present Study 
The term "agro-textile" was developed for this study by 
combining agriculture and geotextile.  Using "agri-textile" may have 
clarified the linkage between agriculture and geotextiles. Another 
consideration for the term may be the omission of the hyphen to result 
in "agritextile." 111 
The main goal of the investigation was to gain insight into the 
county extension agricultural agents' knowledge of geotextiles and 
their potential for use in agricultural practices. The results of the 
study may prove to be potentially useful to the Cooperative Extension 
Service, the Soil Conservation Service, farmers and ranchers, 
manufacturers, educators, researchers, and those interested in 
geotextiles for agricultural uses. 
Results of this study might lead to the dissemination of useful 
information by several methods. The development of a resource 
directory of products, and manufacturer and supplier names and 
addresses would be useful to various change agents, farmers, and 
ranchers. Distribution of publications on the value of agro-textiles 
might show the benefits and barriers to using the products.  Included 
could be information regarding the potential for increased production, 
and tips on saving money, time, and water. 
Finally, it may be of value in adding to the growing body of 
knowledge regarding innovation theory. 
For Improvement of the Study 
The questionnaire design may be improved with a few changes. 
Question 1 needed more descriptive terms with which agents might be 
familiar, in addition to academic terms. Question 2 needed the 112 
response for "other agents or specialists" broken down to two 
responses, as those are two different occupations. Question 4 needed 
the addition of another term between "moderate" and "very little". The 
term "some" would have broken the categories into more even answers, 
and made comparisons with Rogers' (1958, p. 351) curve more 
realistic. 
A rearrangement of the questions in the project section 
introduced by Question 12 would make the section flow more smoothly. 
A better order of the questions would be: what led to the use of an 
agro-textile, project design, project installation, length of time in 
use, length of time before results were evident, benefits, problems, 
and success. 
Question 21 should have had "lack of information" as an answer 
category. Questions 15 and 28 should have had specific divisions 
between years, with no overlaps. 
Question 29 should have been worded differently.  It was 
ambiguous in asking for the percentage of clientele advised, when it 
should have asked, "From the total clientele advised, what percentage 
falls into each category?" 
Questions should have been written determining how and where 113 
the agents received their body of knowledge on agro-textiles, and 
whether it was from personal experience or professional sources. 
For Further Research 
A follow-up study of the same extension agents in two to five 
years may show the advancement of knowledge and an adoption or 
rejection of geotextiles for agricultural practices. 
The same study could be sent to the Soil Conservation Service 
and to farmers and ranchers. Comparisons could then be made between 
groups to follow the adoption and diffusion pattern. Additionally, the 
study should be replicated in other parts of the United States. 
Further studies may be undertaken to determine the actual 
savings of time, money, water, and crops. This study made no effort to 
gain specific information on the benefits or barriers of agro-textile 
use. 
Manufacturers should be encouraged to identify needs in the 
agricultural field that their products and services could fulfill. 114 
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ASSESSING THE KNOWLEDGE OF COUNTY EXTENSION AGENTS ON GEOTEXTILE
APPLICATIONS FOR AGRICULTURAL PRACTICES IN THE PACIFIC NORTHWEST
Textiles used for geotechnical and agricultural applications have shown significant 
growth in the past 20-30 years. Some agricultural applications have been landscaping, 
weed control, crop covers, erosion control, and drainage. The purpose of this survey is to 
determine the knowledge extension agents have of these textile products, and whether the 
products are being used for agricultural applications in the Pacific Northwest. 
Please respond to the following questions from an agricultural standpoint or experience you 
may have had. Please circle one answer unless otherwise indicated. 
Please return this questionnaire to: 
Department of Apparel, Interiors, Housing & Merchandising 
Oregon State University 
Corvallis, Oregon 97331-5101 
Q-1)  Geotextiles used for agricultural practices may be referred to by several different 
names. Are you familiar with any (or all) of the following terms? (circle all 
that apply) 
1  GEOTEXTILES 
2  AGRO-TEXTILES 
3  LANDSCAPE/WEED CONTROL FABRIC 
4  AGRICULTURAL FABRICS 
5  NOT FAMILIAR WITH ANY OF THE TERMS -SKIP TO Q-4. 
From this point on, all terms will collectively be called AGRO-TEXTILES. 
Q-2)  Which information source first made you aware of agro-textiles? 
1  COMMERCIAL LITERATURE 
2  PROFESSIONAL MEETING 
3  PROFESSIONAL JOURNAL OR PERIODICAL 
4  PROFESSIONAL IN-SERVICE 
5  AGRICULTURE EXPOSMON 
6  OTHER AGENTS OR SPECIAUSTS 
7  STOFE 
8  OTHER 
Q-3)  When were you first made aware of agro-textiles? 
1  LESS THAN SIX MONTHS AGO
2  WITHIN ONE YEAR
3  2-5 YEARS AGO
4  6-10 YEARS AGO
5  OVER 10 YEARS AGO124 
Q-4)  How would you rate your level of knowledge of agro-textiles? 
1  NONE -- SKIP TO Q-21
2  VERY LITTLE
3  MODERATE
4  QUITE A BIT
Q-5)  Have you supplied information on agro-textiles to farmers or ranchers in your 
county(ies)? 
1  YES -- CONTINUE WITH Q-6,7, and 8 
2  NO -- SKIP TO Q-9 
Q-6)  What kinds of agro-textile functions have you supplied to farmers 
or ranchers ? (circle all that apply) 
1  SOIL EROSION CONTROL  8  POND LINERS 
2  SILT FENCES  9  DRAINAGE 
3  LANDSCAPING  10 FILTRATION 
4  WEED CONTROL  11 SEPARATION 
5  SEED TAPE  12 REINFORCEMENT 
6  CROP COVERS  13 OTHER 
7  SHADE COVERS 
Q-7)  How was the information provided to farmers or ranchers? 
1  INDIVIDUAL CONSULTATION OR BY PHONE 
2  MAILING LITERATURE OR PUBLICATIONS 
3  SEMINARS OR GROUP MEETINGS 
4  FIELD TESTS/DEMONSTRATIONS 
5  OTHER 
Q-8)  Have farmers or ranchers requested additional information? 
1  NIES 
2  ND 
Q-9)  Do you know of commercial agricultural production projects in your county(ies) 
that have used the following materials? (circle all that apply) 
1  EROSION CONTROL FABRICS  6  CROP COVERS 
2  SILT FENCES  7  SHADE COVERS 
3  LANDSCAPING FABRICS  8  POND LINERS 
4  WEED CONTROL FABRICS  9  OTHER 
5  SEED TAPE  10  NONE -- SKIP TO Q-21 
Q-10)  For what functions were the agro-textiles used? (circle all that 
apply) 
1  SURFACE EROSION CONTROL  6  LANDSCAPE/WEED CONTROL 
2  SLOPE EROSION CONTROL  7  CROP COVERS 
3  DITCH OR GRASSED WATERWAY 8  SHADE COVERS 
4  FLOOD CONTROL  9  POND LINERS 
5  SEDIMENT CONTROL  10  OTHER 125 
Q-11)  In addition to the uses listed in Q-9 and Q-10, can you think of 
other ways agro-textiles might be beneficial to agricultural 
practices? Briefly describe. 
Q-12) Briefly describe the most important project in your county(ies) that used an 
agro-textile. 
Q-13) Who designed the project? 
1  EXTENSION AGENT 
2  SCS AGENT 
3  FARMER/RANCHER 
4  GOVERNMENT AGENCY 
5  ENGINEER 
6  PRODUCT SUPPLIER 
7  OTHER 
Q-14) Who installed the agro-textile? 
1  EXTENSION AGENT 
2  SCS AGENT 
3  FARMER/RANCHER 
4  GOVERMENT AGENCY 
5  ENGINEER 
6  CONTRACTOR 
7  OTHER 
Q-15) How long has the project been in use? 
1  UNDER 1 YEAR 
2  1-2 YEARS 
3  3-5 YEARS 
4  6-10 YEARS 
5  OVER 10 YEARS 
Q-16)  In your opinion, has the project been successful as planned? 
1  YES 
2  NO -- PLEASE EXPLAIN 
Q-17)  What kind of benefits were realized from this project? (circle all 
that apply) 
1  DOLLARS SAVED 
2  TIME SAVED 
3  REDUCED SOIL LOSS 
4  INCREASED PRODUCTIVITY 
5  OTHER 126 
Q-18) How long after the project was completed before the results were 
evident? 
1  ONE WEEK 
2  ONE MONTH 
3  SIX MONTHS 
4  ONE YEAR 
5  MORE THAN ONE YEAR 
Q-19) What led to the use of the agro-textile for the project? 
1  ADVICE OF AN EXTENSION AGENT 
2  ADVICE OF AN SCS AGENT 
3  GOVERNMENT AGENCY REGULATION 
4  COMMERCIAL LITERATURE/SALESPERSON 
5  ADVICE OF A FRIEND OR NEIGHBOR 
6  MASS MEDIA INFORMATION 
7  PROFESSIONAL JOURNAL 
8  OTHER 
9  DONT KNOW 
Q-20) Were there problems with any of these areas? (circle all that 
apply) 
1  SPECIFICATION OF THE FABRIC 
2  INSTALLATION OF THE FABRIC 
3  STABILITY/INSTABILITY ONCE FABRIC WAS IN PLACE 
4  UNIFORMITY OF FABRIC OVER PROBLEM AREA 
5  BIODEGRADATION/NONBIODEGRADATION 
6  OTHER 
Q-21) There may be real and/or perceived barriers associated with using agro-textiles 
for agricultural projects. Do you think any of the following reasons not to use 
agro-textiles apply in your county(ies)? (circle all that apply) 
1  NOT USEFUL 7  DOES NOT BIODEGRADE WHEN 
2  MORE WORK THAN VALUE  IT SHOULD 
3  NOT COST EFFECTIVE  8  DIFFICULT TO OBTAIN 
4  TOO EXPENSIVE 9  ENVIRONMENTAL HAZARD 
5  TOO DIFFICULT TO USE  10  TOO FUTURISTIC 
6  BIODEGRADES WHEN IT  11  OTHER 
SHOULD NOT 
Q-22) What is the most serious soil erosion problem in your county(ies)? 
Briefly describe. 
Q-23) Are you aware of agro-textiles used in your county(ies) for agricultural 
practices that are related to soil erosion control? 
1  YES -- BRIEFLY DESCRIBE 
2  NO 127 
Q-24)  Do you think there is potential for significant growth of agro-textiles in solving 
soil erosion control problems? Please explain reason for your answer. 
1  YES
2  NO
EXPLANATION:
Q-25)  Which state do you work in? 
1  OR33ON 
2  IDAHO 
Q-26)  Which county(ies)do you work in? 
Q-27)  What is your area of expertise as an extension agent? 
1  AGRICULTURE 
2  HORTICULTURE 
3  LIVESTOCK 
4  CROPS 
5  FARM MANAGEMENT 
6  OTHER 
Q-28)  How many years have you been in this position? 
1  UNDER ONE YEAR 
2  1-2 YEARS 
3  2-5 YEARS 
4  5-10 YEARS 
5  10-20 YEARS 
6  OVER 20 YEARS 
Q-29)  What percentages of clientele do you advise in the following areas? Please answer 
for each. 
1  % LIVESTOCK RANCHERS 
2  % CROP FARMERS 
3  % ORCHARDISTSNINEYARDS/SMALL FRUIT GROWERS 
4  % COMMERCIAL HORTICULTURISTS 
5  % COMMERCIAL TRUCK FARMS 
6  % GENERAL PUBLIC/HOME GARDENERS 
7  % OTHER 
Q-30)  Which farm or ranch use of land is most prevalent in your county(ies)? (circle 
one) 
1  LIVESTOCK GRAZING 
2  DRYLAND CROPS 
3  ORCHARDSNINEYARDS/SMALL FRUIT 
4  ANNUAL/PERENNIAL CROPS 
5  OTHER 
Your contribution is greatly appreciated.  If you have any further comments or ideas, 
please use the space below. 128 
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May 18, 1992 
Dear Extension Agent: 
Textiles used for geotechnical and agricultural applications have shown significant 
growth in the past 20-30 years. Some agricultural applications have been landscaping, 
weed control, crop covers, erosion control, and drainage. While most of the fabrics are 
synthetic and are meant to last indefinitely, others are made to biodegrade after a short 
period of time while encouraging plant growth for erosion control. 
We are conducting research to ascertain the knowledge extension agents have of 
these textile products. We also want to learn whether these fabrics are being used for 
agricultural applications in your counties. 
Extension agents with agricultural responsibilities have been selected from 
nearly every county in Oregon and Idaho to participate in this study. As there is such 
diversity within these states, your voluntary response is critical to this study. All 
responses will be confidential. Please answer the questions as best you can for the 
county(ies) you work in. The survey should not take long, but please be as thorough as 
possible. 
A stamped, self-addressed return envelope is enclosed for your convenience. We 
would appreciate receiving your completed questionnaire as soon as possible. 
You will note that your return envelope is numbered. This is only to provide a 
means by which reminder notices may be sent, if necessary, without further imposing 
upon those who have already returned their questionnaire. 
Your cooperation for this Pacific Northwest research project is greatly 
appreciated. We look forward to your response. 
Sincerely, 
Linda Brown  Ardis W. Koester, Ph.D. 
Graduate Student  Extension Specialist 
Research Coordinator  Textiles & Clothing 
Research Advisor 130 
June 3, 1992 
Two weeks ago a survey regarding your knowledge of AGRO-TEXTILES 
was mailed to you. Your name was chosen as an extension agent with 
agricultural responsibilities. 
If you have already completed and returned it to us, please accept our 
thanks. If not, please do so today. Due to the diversity within the 
states of Oregon and Idaho, it is vital to the study to have all of the 
surveys returned. 
If by some chance you did not receive the survey or it was misplaced, 
please call me collect after 3pm at (503) 754-9723 and I will send 
you another today. 
Sincerely, 
Linda Brown 
Research Coordinator 